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Abstract 
Several incidents in the past confirm that crowd movement in stairs represents a risk that has 
potential of causing serious injuries. Extensively research has been conducted for descending 
stairs. However, less is known about particularly wide staircases, which is taken to be stairs 
with tread width of 1.2m or above. This thesis provides estimations for engineering 
characteristics like velocity, flow and density. 
This is an experimental study where three different stair widths are considered. The applied 
method for the experiments is video recording of approximately 1200 young adults going down 
the stairs. Individual location, use of handrail, social connection and time spent in the stairs 
was some of the input data. The density is considered as a function of the interperson distance, 
which is the distance from one person in the stairs to the next in front of him/her.  
The results are compared to previous research. The aim is to identify factors on how building 
occupants choose their path in stairs and suggest factors that could affect occupant movement 
speed. The results showed that velocity seems to be independent for low densities (0.05-1 
pers/m2) and interperson distances above 0.6m. Other factors like distractions and gender 
indicated to cause slight variations in movement speed. The results also indicate that dividing 
wider stairs into several lanes, for example by middle handrails, would probably be a safer 
solution. 
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SUMMARY 
New architectural design involving high-rise buildings and larger amount of people per floor 
makes it important to consider the occupant flow in stairs. Extensively research has been done 
for descending stairs. Nevertheless, less is known regarding occupants descending in wide 
stairs. This thesis provides estimations for engineering characteristics like velocity, flow and 
density. In these analysis, the staircase is considered wide when the tread width (from wall to 
wall) is 1.2m or above. In this report, a wide staircase is defined as a stair in which more than 
two people can comfortably descend the staircase side by side. By comfortably means a 
continuous gait without hesitation and when it is not necessary to adjust their movement 
velocity according to other adjacent ascending or descending occupants.  The purpose of this 
thesis is to identify factors on how building occupants choose their descending path in stairs, 
and to locate factors that may influence the descending movement speed. 
This is an experimental study that presents results from three different stairs with stair widths 
between 2.12-4.6m. The applied method for the experiments is video recording of 1263 young 
adults going down the stairs. Individual location, use of handrail, social connection and time 
spent in the stairs was some of the input data. The density is considered as a function of the 
interperson distance, which is the distance from one person in the stairs to the next in front 
of him/her. 
The most valuable results are that velocity seems to be independent for low densities (0.05-1 
pers/m2) and interperson distances above 0.6m. Other factors like distractions and gender 
indicated to cause slight variations in movement speed. Furthermore, it was also discovered 
that the flow increase when the density increase. The differences in flow was seen it be 
independent of the stair width. The variation between the stairs seems to be related to the 
tread/riser configuration and indicates that the shallowest treads gives the highest occupant 
flows. 
It was observed during the experiments that occupants that were walking alone (Individuals) 
seemed to choose the location that offered more space, while occupants belonging to a social 
group would rather remain in the group and adjust their speed to the other group members.  
The experiments indicated that when the stair width was increased from 2.12m to a range of 
2.3-4.6m, this could affect the occupants to go from queue to zigzag pattern. Nevertheless, 
the transition from queue towards zigzag could also be caused by other variables, for instance 
when the stair become more crowded. It was observed that when the density increased in a 
queue, the pattern resembled a zigzag, as people also started to use all locations within the 
staircase. 
Furthermore, it was clear that most occupants did not use handrail during the experiments in 
this report, 75-87% respectively. The percentage when occupants exposed to the middle 
handrail only where seen to be a slightly lower, 56% did not use the handrail. Overall, occupant 
velocity was seen within 0.4-0.9m/s independently of using handrail or not. Occupants using 
the middle handrail was seen to have a slightly lower movement speed, maximum 0.7m/s.  
Furthermore, walking in the middle of the stairs was the preferred location among the 
participants. Since this is the location furthest away from the handrails, it could be suggested 
to divide wide stairs into different lanes by middle handrail, to offer something to reach for in 
case of misstep or downward falls. 
 
 
SAMMENDRAG (NORWEGIAN) 
Ny arkitektur som innebærer høye bygninger og et større antall personer pr etasje synliggjør 
viktigheten av å vurdere personflyten i trappene. Det foreligger mye forskning innen 
nedgående trapper, men det er imidlertid mindre kjent hvordan mennesker går ned brede 
trapper. Denne masteroppgaven estimerer ingeniørfaglige parameter som hastighet, flyt og 
tetthet. I analysen presentert her, blir en trapp vurdert som «bred» når trappetrinnets bredde 
(målt fra vegg til vegg) er 1.2m eller bredere. I denne oppgaven defineres en bred trapp som 
«bred» når flere enn to personer kan gå ned trappen komfortabelt samtidig side om side. Ved 
«komfortabelt» menes en kontinuerlig uforstyrret gange og når det ikke er nødvendig å 
tilpasse gangfarten til andre mennesker i umiddelbar nærhet, uavhengig av om de går opp- 
eller ned trappen.  Formålet er å identifisere faktorer for hvordan mennesker velger å plassere 
seg i trappa og identifisere faktorer som kan påvirke ganglagets hastighet. 
Dette er en eksperimentell studie som presenterer resultater fra forskjellige trapper med ulike 
bredder mellom 2.12-4.6m. Den anvendte metoden for eksperimentene er video filming av 
1263 unge voksne personer som går nedover trappene. Blant andre faktorer blir individuell 
plassering, bruk av rekkverk, sosial tilknytning og tidsbruk vurdert. Tettheten blir betraktet 
som en funksjon av interperson distanse, som er avstanden fra én person i trappa til den neste 
framfor han/henne. 
De mest verdifulle resultatene er at personens hastighet synes å være uavhengig for lave 
tettheter (0.05-1pers/m2) og ved interperson distanser over 0.6m. Andre faktorer som 
distraksjoner og kjønn er vurdert til å kunne forårsake små variasjoner i hastigheten. 
Eksperimentene viste at når flyten økte, tettheten vil også øke. Forskjellene i person flyten ble 
sett å være uavhengig av trappens bredde. Variasjonen i flyt for de ulike trappene kan 
relateres til trappetrinnenes konfigurasjon, og indikerer at dypere trappetrinn, desto lavere 
personflyt.  
Det ble observert under eksperimentene at personer som gikk alene syntes å velge den 
plasseringen i trappa hvor det var mest plass, mens personer som tilhørte en sosial gruppering 
valgte heller å bli i gruppa og tilpasse gangfarten sin til de andre i gruppa. 
Eksperimentene gir indikasjoner på at når trappens bredde øker fra 2.12m til 2.3-4.6m kunne 
dette påvirke personene til å gå fra kø mønster til sikksakk. Men overgangen fra kø til sikksakk-
mønster kan imidlertid også påvirkes av andre variabler som f.eks. økt tetthet. Observasjoner 
viste at når det ble mer folksomt i trappa, ville gangmønsteret gå fra kø/linjeformet til å ligne 
sikksakk, ettersom personene startet å benytte alle plasseringene i trappens bredde. 
Videre ble det klart at flesteparten av personene som deltok i eksperimentene ikke benyttet 
trappenes rekkverk, henholdsvis 75-87%. Prosentandelen for personer i umiddelbar nærhet 
til det midtre rekkverket var noe lavere hvor 56% ikke benyttet rekkverket. Uavhengig av bruk 
av rekkverk var hastigheten 0.4-09m/s. Personer som benyttet rekkverket i midten av trappen 
be observert med en noe lavere hastighet, opptil maksimalt 0.7m/s. Midten i trappen var den 
foretrukne plasseringen blant personene som gikk ned trappene. Siden midten er den 
plasseringen lengst borte fra rekkverket kan det oppfordres til å dele brede trapper opp i 
mindre felt, for eksempel ved bruk av rekkverk i midten, for å tilby personen noe å strekke seg 
etter dersom han/hun skulle tråkke feil eller falle nedover trappa. 
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(New York Building Code, 2014) 
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1. Introduction 
Descending and ascending stairs set other requirements to the occupants than walking on a 
horizontal surface. The principle of the descending movement is when the person is swinging 
one foot over the nosing edge and stop the foot when it is directly above the stair tread. When 
the first foot begins a controlled “fall” downwards to the tread and shifting the weight 
forward, the back foot starts to bend at the knee. The ability to keep balance, coordination 
and generate forward/backward forces is a concept that has amazed researchers all over the 
world. The National Research Council of Canada and the researcher Jake Pauls (1970-1985) 
has contributed to perspectives on egress in high-rise buildings. In the US. John Fruin (1970s) 
developed knowledge in crowd movement in public traffic flows. Their research has 
conducted a foundation for more recent correlations. For instance, J. Pauls “Effective-Width 
Model for Evacuation Flow in Buildings” (1983). This model was questioning the existing 
concept of unit width for evacuation design. In Sweden, Lennart Kvarnström (1977) made 
recommendations for tread/riser configurations and handrail. A researcher from the 
University of Toronto, Canada, is Brian Maki who performed extensively work on handrails in 
the mid-1980s. Furthermore, another researcher from the US in the field of stair safety is John 
Templer. He discusses among others, Pauls, Maki and Fruin findings from an architectural 
perspective (early 1990s). 
The new highly complex architecture, like large-scale sports arenas, are often seen to have 
descending stairs towards the final exit. Increasingly larger amounts of building occupants 
require higher capacity in the stairs. Hence, the attention is drawn towards the capacity of 
wide stairs (width>1.2m). In this report, a wide staircase is defined as a stair in which more 
than two people can comfortably descend the staircase side by side. By comfortably means a 
continuous gait without hesitation and when it is not necessary to adjust their movement 
velocity according to other adjacent ascending or descending occupants. Since the stair width 
should consider factors like occupant comfort and ability to grasp handrails, the stair width is 
important for safety. To handle the expected occupant flow, the stair capacity could be 
expressed in person/minute per meter. That is one reason why a limited number of occupants 
are allowed per floor area in many public buildings in Europe. Crowd movement is often 
considered as a flow, in terms of occupant speed and person per square meter. For wide stairs, 
the density is lower compared to a normal-sized stair, given the same number of occupants. 
If the velocities are also the same, the flow for wide stairs decrease. However, research by for 
example Yang (2012) shows in his paper “Observation study of pedestrian flow on staircases 
with different dimensions under normal and emergency conditions” that groups moves 
generally at lower velocity than individuals for the same densities. This will in turn affect the 
flow. Since wide stairs expose people to several occupants in front of them, a key factor is to 
locate aspects that could influence the occupant choice of path and the impact of the physical 
width available.
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1.1 Objectives  
The main objectives are the following: 
• Identify factors that may influence how occupants choose their descending path in 
stairs 
• Identify factors that could affect occupant movement speed when descending stairs 
 
1.2  The method 
The applied method is video experiments in stairs. Different stair widths, use of handrails and 
social connection among the occupants will be evaluated and compared. Overall, the 
procedure is the following: 
1. Overview of research literature 
2. Observe and record people moving down stairs 
3. Transfer video films to computer 
4. Use Microsoft Excel to achieve results 
5. Discuss and compare results to previous research 
 
1.3 Uncertainties 
• Whether the occupant chooses a random path 
• Impact of distractions due to illumination 
• User friendliness of the tread/riser configuration 
• Whether occupants were aware of participating in the experiment (Awareness could 
change behaviour) 
• Preferences regarding shape of handrails 
 
1.4 Limitations 
• All experiments were conducted indoor in cinema/theatre building 
• All experiments had to be filmed from a front- and back perspective 
• Non-emergency conditions (The fire alarm was not activated) 
• The occupant type was Scandinavian young adults 
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2. Literature Review 
This section aims to provide an overview of previous research on occupants in descending 
stairs. This refers to crowd characteristics like walking speed, flow, stair accidents and use of 
handrails. Descending stairs require more of the occupant than walking on a horizontal 
surface. When people are descending stairs, the centre of gravity in the body is shifted 
backwards to prevent the pedestrian to fall.  
 
2.1 Human body as an ellipse and occupant density 
When looking from a top-view, the human body can be considered in an ellipse at the shoulder 
breadth where the density is high and the velocity is low, since the body-sway increases when 
the speed decreases. Fruin states in his paper «Pedestrian Planning and Design»: “A 
compilation of body dimensions from large number of human-factor studies shows a shoulder 
breadth of 20.7 in (525.78 mm) for the 95 percentiles of civilian men, with a recommended 
addition of 1.5 inches (38.1mm) for heavy clothing” (p.20, 1971). The example of winter 
clothes shows that Fruin estimates one adult male to occupy 0.52m2 which is close to 
Predtechenskii and Milinskii (1969) that estimated 0.44m2 for an adult with knapsack and 
winter clothes, as seen in Table 1, in their book Planning for Foot Traffic Flow in Buildings”. 
Both considered body sway.     
 
Figure 1 Body Ellipse, by Fruin, "Pedestrian Planning and Design" 
Fruin`s ellipse model was aimed for rather high densities and low pedestrian velocities. In 
2004, Pauls took Fruin`s ellipse model a step further. In his paper “Suggestions on Evacuation 
Models and Research Questions”, he suggests for low-densities that the shape would rather 
turn into a circle, as illustrated in Figure 2. 
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Figure 2 The density affects the plan-view Pauls. J (2004) “Suggestions on Evacuation Models and Research Questions” 
Based on experimental data, Predtechenskii and Milinskii (1969) used horizontal projection, 
when calculating the flow characteristics for various configurations (horizontal, ascending and 
descending). Like both Pauls and Fruin, this projection also seems to fit the human body into 
an ellipse from a plan view, seen in Figure 3. 
 
Figure 3 Predtechenskii V.M, A.I. Milinskii (1969) Body Ellipse 
The free width b is termed as “the inside width (from the handrail to the wall) without adding 
anything on the side of the handrail since people as a rule avoid moving close to low safety 
devices if there is a considerable drop to the floor level” (p.27). a is the width of the person, 
depending on several factors like age and clothing, as seen in table 1.  
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Table 1 Variables to determine the size of a person. By Predtechenskii. V.M, A.I. Milinskii (1969) 
 
In 1996, Frantzich did experiments in stairs. In ¾ of the experiments, the pedestrians did not 
pass each other, and the individuals seemed to adjust their velocities so they were moving 
with approximately the same speed. It is difficult to foresee occupant behaviour in stairs, and 
these results may be applicable within the given context of the specific experiments 
conducted. Nevertheless, Templer (1992) confirms in his book “The Staircase: Studies of 
hazards, falls and safer design” that occupants compensate for reduced clearance by reducing 
their velocity, stating that “there is a curvilinear relationship between speed and pedestrian 
spacing” (p.66). Frantzich (1996) quoted in his article “Study of movement on stairs during 
evacuation using video analysing techniques” that: “At high population densities, this 
movement to the side is likely to occur to decrease the body pressure, but not to change 
direction” (p.31). He found in two of the experiments a minimum interperson distance of 
0.37m, while the third experiment was 0.25m, which caused pedestrians brushing against 
each other. 
 
Equation 1 Frantzich, “Study of movement on stairs during evacuation using video analyzing techniques” Eq. (2), (p.17) 
 
The main assumption for this formula was that the distance between the occupants was the 
same in all directions. 
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2.2. Stair width and occupant flow 
When considering occupants descending stairs, it is reasonable to believe that they will choose 
the path with the lowest people density and step aside to pass a slower-walking occupant. The 
main purpose is to save time and escape as soon as practical possible. The path of choice could 
also be affected whether the individual is a part of a social group or not. 
 
Figure 4 Pazing-zone and Sensory-zone (Source: Fruin.J (1971) «Pedestrian Planning and Design» (p.75) 
Given the fact that pedestrians embrace their personal space and comfort, they keep distance 
to other people. This distance, normally measured for the middle of the plan-viewed head of 
a person, to another person, is called “interperson distance”. This distance can be seen in both 
horizontal paths and in stairs. In the 1970s, Fruin distinguished between “pacing zone”, which 
is the area needed for placing the foot on the tread, and “sensory zone”. The latter is required 
for reaction and evaluation. These distances are affected by gender, age and physical 
condition of the pedestrians.  
Templer (1992) claims in his book “The Staircase: Studies of hazards, falls and safer design” 
(p.65) that the sensory zone might affect how pedestrians choose their location in the stairs. 
He also states that an occupant always will occupy two 28cm-treads, as his theory is based on 
that 0.51 m2 and 914 mm body width. This is considerably wider than 525,78 mm that Fruin 
suggested.  
Pauls (1983) developed “The Effective Width Model”, presented in his paper “Effective-Width 
Model for Evacuation Flow in Buildings” based on his research in the 1970`s. This model was 
based on evacuation drills where the crowd used exit stairs. In the experiments, different stair-
widths were used: 914mm 1220mm, 1680mm and 2235mm. The results showed that the 
crowd was evenly distributed down the stairs, and that “There was an edge effect as people 
avoided brushing against the walls bound the stairs” (p.215, 1983). As also seen from figure 5, 
Pauls found that the distance that the occupant leaves between him/herself and the handrail 
is 8.9cm. This also applies to handrails located in the middle of the staircase. Pauls does, 
however, set the widest recommended distance between the handrails to 1.575m, given 
height of handrails to be 0.91m. Both widths appear wider than the prescriptive 1.2 m for the 
Norwegian Technical Building code (2017) “Veiledning om tekniske krav til byggverk” (p.47). 
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Figure 5 Effective width. from Pauls (Source: Hurley J.M, “SFPE Handbook of Fire Protection Engineering”, 5. Edition, page 
2123, Figure 59.5) 
Pauls based his research on 58 cases of evacuation of tall office buildings, distinguishing 
between the “effective width” and the “clear width”. He investigated variables like number of 
people per stair width, use of outdoor-clothing, normal use of stairs, wall roughness, building 
height and tread dimensions to see how they affected the pedestrian-flow. In this case, “clear 
width” is taken as the physical width of the stair tread, from wall to wall. The effective width, 
𝑊𝑒, is the distance occupant are using. The clear distance is always larger than the effective 
distance, since the effective distance never includes the distance occupants leaves between 
the himself and the handrail. For example, as seen in Figure 5, Pauls estimated this distance 
to be 8.9cm from the centre of the handrail on each side. The specific flow is based upon the 
effective width. The specific flow is given as the flow past a specific point in the path that 
building occupants are escaping, by:1 
                                                                               𝐹𝑠 = 𝑆𝐷                                                                          (2)                 
Where: 
Fs = Specific flow [persons/s/m of We] 
S = Movement speed [m/s] 
D = Density of population [pers/m2] 
Based on the research from Pauls, Fruin and Predtechenskii and Milinskii, a correlation for 
specific flow as a function of population density was developed. This is rephrased by SFPE 
Handbook of Fire Protection Engineering, 5. Edition Society of Fire Protection Engineers (2016) 
as seen in figure 6. The figure shows that when the crowdedness increases to a certain density, 
                                                     
1 Pauls. J (1983) “Effective-Width Model for Evacuation Flow in Buildings”, replicated by Hurley J.M, “SFPE 
Handbook of Fire Protection Engineering”, 5. Edition Society of Fire Protection Engineers (2016), Eq (59.6), (p. 
2126) 
8 
 
there will be so many people that the movement speed is reduced. Therefore, the flow will 
eventually start to decrease. 
 
Figure 6 Specific flow as a function of density “SFPE Handbook of Fire Protection Engineering”, 5.Edition Society of Fire 
Protection Engineers (2016) (Fig.59.8, p.2127) 
To choose appropriate width of the staircase, Pauls (1983) stated in his article “Effective-Width 
Model for Evacuation Flow in Buildings” that “1400mm is a good minimum width for stairs 
that are heavily loaded during evacuations or subjected to intensive normal use” (p.222). This 
is a width that also consider body sway and allows a person to grasp for a handrail. The 
minimum stair width is given by Pauls as: 
𝑊 =
8696
𝑇1.37
𝑃 + 300𝑁 
where: 
W = Width of the stairs 
N = number of stairs 
T = flowtime [s] 
P = number of people that is evacuating 
In 1992, Templer recommended different stair-widths, depending on pedestrians walking in 
single lines or side-by-side. For the latter, minimum 1.42m between walls, assuming occupants 
wearing heavy clothing, but 1.75m is more comfortable. Furthermore, Templer suggested in 
his book (Table 4.1-4.3, p.63) certain distances of width, varying between “Comfortable”, 
“minimum” and “Heavy clothing”, “Arm swing” and “Wall Clearance”. Templer`s suggestion 
of 1.42m is slightly wider than Pauls, who recommended 1.4m.  
Regarding stair capacity, Templer also pointed out that flow must be based on the effective 
stair width, which in turn depends on handrails and walls. He also noted that the capacity for 
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stairs is lower compared to a walkway with same dimensions due to that occupants` velocity 
is reduced. He stated in his book (1992) that: “Theoretically this means that a stair in a corridor 
should be a third wider than the corridor” (p.76). 
At the University of Science and Technology of China, L. Yang and his colleagues was 
conducting experiments in descending stairs by use of video camera (2012). They considered 
four stair widths, where three of them considered as wide stairs according to the term as 
earlier mentioned, respectively 2.15m, 2.9m and 1.85m. They found in their paper 
“Observation study of pedestrian flow on staircases with different dimensions under normal 
and emergency conditions” that the flow and densities have different trends for the different 
stair sizes. 
In 2015 E. Kuligowski and her colleagues performed a fire evacuation experiment by using 
video camera in high-rise buildings, respectively 11 office buildings and three residential 
buildings. The alarm was activated. In total 5249 occupants in 30 stairs was involved in their 
experiment. The stair widths varied between 0.75m-1.23m, where most stairs were 
considered as narrow (up to 0.8m wide). The outcome report, “Movement on Stais During 
Building Evacuations”, was published by the National Institute of Standard and Technology 
(NIST). The results showed that the overall occupant velocities vary between 0.07-1.7m/s and 
the densities 0-3.23pers/m2. 
 
2.3 Use of Handrail 
Stairs represent a risk to pedestrians and may cause injuries with fatal consequences. Pauls 
reported in his paper “The movement of people in Buildings and Design Solutions for Means 
of Egress” (1984) that: “Injuries and fatalities on stairs also greatly outnumber those from all 
non-fire natural disaster together” and “Stair accident occur most frequently among young 
children, persons aged 21-25 and adult women” (p.31-32).  The most common cause of stair-
accident is due to the pedestrian are misjudging the foot-tread coordination. Pauls suggests 
certain measures to reduce the risk of falling in stairs by proper light, lower step (not higher 
than 180mm) and deeper treads (280mm) to make it easier to reach the handrail in time.  
In 2008, Dusenberry, Simpson and DelloRusso suggested in their article “Effect of handrail 
shape on graspability” handrails having four main purposes: 
• Provide sensory guidance for the person 
• Serve as an object against forces that might be applied for enhancing the person`s stability 
• Provide something to grab to arrest or mitigate a fall 
• For persons who find it difficult to ascend staircases, it should help to pull him/herself 
upward 
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Their studies conclude that round handrails perform better than other configurations. This 
means that when a user falls forward, he/she will be more likely to have a better outcome 
when compared to non-circular. 
This statement is also supported by Templer. He introduced in his book from 1992 “The 
Staircase: Studies of hazards, falls and safer design”, “The power grip”. This grip will provide a 
better grip than a pinch-grip, as illustrated in figure 7.   
 
Figure 7 Handrail grip (Taken fromTempler. J (1992) “The Staircase: Studies of hazards, falls and safer design” (p.124), Figure 
6.2 and 6.3 
The power grip “brings all of the finger and hand segments into contact with the handrail” 
(p.123). The difference between the grips is that circular handrail offers the largest stabilizing 
opportunity since the forces are spread over a larger surface area, while the smallest forces 
are generated by vertical rectangular forces.  
 
Figure 8 Illustration of riser, tread and nosing  
Templer suggested that behaviour like running, distractions, carrying things, misjudge either 
number of steps or the location of the nosing, could cause people falling in stairs. Nosing is 
the small tip between the riser and the tread. His previous research from the late 1970s and 
middle of 1980s showed that overstep or under step, and catching toe (or heel) on nosing that 
leads to the person trip, unawareness of presence of step(s) are some of the major causes of 
losing balance in descending staircases. Overstep is when the occupant`s foot slides off the 
nosing, while under step is when the heel locks against the riser. 
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2.3.1 The handrail height  
Brian Maki (1985) focused on both handrail shapes and optimal handrail heights in his 
research, at the University of Toronto, Canada. Together with Bartlett and Fernie (1985), they 
found that if the height of the handrail was increased, the occupant’s ability to generate 
forward/backward forces was reduced. They stated in their paper “Effect on Stairway pitch on 
optimal Handrail height” that “The ability to generate stabilizing forces and moments at a 
given stairway pitch varied linearly with handrail height” (p.357). The results from the 
experiments suggested lowest handrail to be 0.91m, but no maximum height was identified. 
In comparison, the Norwegian building code by the division of Building Quality (TEK17, 2017) 
require a minimum handrail height of 0.9m above the stair tread. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
12 
 
3. Experimental method 
This section will present the method that aim to describe the experiment set-up and how the 
data is collected. First the procedure of the experiments will be explained. Secondly, details 
regarding data collection such as velocity, density and use of handrails will be provided. Finally, 
the data analysis will be presented. 
As seen in the previous chapter, people descending in stairs is already well described in 
previous research. Fruin, Predtechenskii and Milinskii expressed the human body as an ellipse 
for high density crowds and Pauls suggested a circle for low densities. They all considered the 
occupant from a plan-view based on the size of a person. In the experiments presented in this 
report the focus will be shifted from the area occupied from a plan view, towards the 
interperson distance, which is the distance from one person to the one in front of him/her. In 
other words, the distance between the occupants. This is done by using the interperson 
distance to locate the density. 
 
Figure 9 Overview of the method 
 
3.1 Experimental procedure 
Different variables like distance, social connection (group/Individual), time, location, use of 
handrail and distractions were identified by video camera. Video observation of occupants in 
stairs is a technique that has previously been used by for example Kagawa and Morishita 
(1986), Kuligowski (2015) and Yang (2012). While Kagawa and Morishita for instance 
additionally used two observing staff descending the stairs with video cameras in their hands 
to have directly recordings as described in their paper “Movement of People on Stairs during 
Fire Evacuation Drill – Japanese Experience in a High-rise Office Building”, this technique was 
not chosen since it could limit the level of information in wide stairs. Instead, overview 
cameras for both front and back view were considered as the most suitable option to capture 
the whole staircase. 
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The experiments were conducted within a pre-defined distance within the staircase, between 
two reference lines. The measurements started from the second step after a landing to ensure 
that the occupant had been walking enough to have a smooth gait.  
 
Figure 10 The experiments 
 
3.2 Description of experiment locations 
The experiments were conducted at two locations, Sandnes Cinema and Buen Theatre in 
Norway between 17th February – 11th March 2017. Most occupants where young adults and 
adults who just had been to a theatre show or to the cinema. To have maximum motivation 
to leave the building and descending the stairs, the latest shows were chosen for the 
experiment, mostly conducted around midnight. 
Three indoor staircases were chosen for comparison. These stairs were chosen because they 
all fall within the definition of a wide staircase (width>1.2m) and serves as emergency routes. 
In addition, having two stairs with handrails on the sides and one stair with handrail also in 
the middle, gave an opportunity to compare the use of handrail. One of the stairs also 
provided two different handrail heights along the sides, which is suitable for comparison with 
the handrail heights in the other two staircases. 
Figure 11 shows an overview of the three stairs used in the experiments. From now on, the 
stair on the left side is referred to as stair 1, the stair in the middle referred to as stair 2 and 
on the right side, stair 3. Stair 3 allows two widths to be considered; One width by considering 
only one lane, measured as the width from the side towards the middle handrail. From a 
descending perspective in figure 11, “one lane” refers to the right side of the handrail. The 
right side was chosen because all occupants approached the staircase from the top right side, 
which makes it reasonable to expect more occupants on the right side than the left side of the 
middle handrail. Furthermore, a second width where both lanes are considered, measured 
from side to side. Hence, three different stair widths are considered in this report; 2.12m, 
2.3m and 4.6m. The widths were measured as the physical width of the stair tread by a 
measuring-stick. 
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Figure 11 Overview of the stairs (from the left: stair 1, stair 2 and stair 3) 
Stair 1 and 2 are located inside a shopping mall. Stair 1 connects the shopping mall in the 1st 
floor and the cinema in the 2nd floor. This staircase is the main entrance to the cinema, and 
handles groups of people both before the movies (ascending) and after the film when exiting 
(descending).  
The highest location stair 2 is located almost next to the bottom of stair 1. Stair 2 connects 
the 1st floor to the ground floor. The exit door at the bottom of stair 2 leads directly to street 
level and safety. This staircase is used by two groups of travellers: The occupants going 
to/from the cinema in the 2nd floor, and the occupants going to/from the shopping mall in 
the 1st floor. 
 
Stair 3 is located inside a public cultural building. The building consists of a large theatre in 
ground/1st floor, combined with offices in the 1st floor. This stair goes from a mezzanine in 
the 1st floor down to the ground floor.  Since the main entrance to the theatre is located on 
the ground floor, and alternative exits are also located on the ground floor, stair 3 is only in 
use when the theatre is completely full and the upper area of the audience stand is used. 
Therefore, most travellers are expected in descending direction after the shows. 
 
All staircases included in this report were constantly exposed to noise in the environment. In 
Staircase 1 and 2, electronical commercials were flickering, and for staircase 3, there was 
disturbing acoustics due to large room in the immediate surroundings. This made it 
impossible to locate up to what extent each occupant was talking, so only visual 
observations are considered. Furthermore, to encourage the most comparable staircase 
conditions, walls around stair 2 and the distance between the upper-and lower handrail, and 
illumination in stair 3 will be out of scope in this report. 
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3.3 Data Collection 
When determine the location of the reference lines it was important that each occupant had 
already been descending and got “into the gait” without hesitation, to make the 
measurements as equal and precise as possible. Therefore, the second tread after the landing 
was chosen as the top reference line. An example of reference-lines can be seen on the left 
side in figure 11, by a coloured tape. The tape was removed before the experiments so it 
would not interfere with the occupant behaviour. When this line was crossed, the 
measurements started, and continued until the occupant crossed the bottom reference line. 
All occupants got their own individual number, where the following data was observed: 
- Gender (male/female) 
- Individual time between reference lines 
- Use of handrail (yes/no, for stair 3: high/low, middle handrail) 
- Social connection (group/Individual) 
- Number of people in the group 
- Location in staircase (left/middle/right, for stair 3: left/right (towards middle handrail) 
- Interperson distance 
- Distractions  
What type of distractions that is most relevant, was identified after observing the video film 
from the experiments. Distractions that seem to reduce occupant velocity the most, is 
considered as most relevant. Furthermore, disrupted occupants, for instance if occupants 
are stopping in the middle of the stairs, was considered as error and hence not a part of the 
experiments. 
 
3.3.1 Distractions 
 The term “distraction” refers to occupant`s loss of focus from the descending movement 
when going down the stairs. Since distractions may reduce the velocity, several sources of 
distractions will be considered, by observations from the video films. 
The occupants are divided into two main groups: The velocities for each main category 
(“Distracted”/ “Not distracted”) is compared with respect to occupant velocities. Which type 
of distraction that reduce the movement speed the most was identified within the main 
divisions “Individual distractions” and “Group distractions”. 
 
3.3.2 Handrails 
The main purpose of handrails is to give the occupant a feeling of security, allowing the person 
to lean against it to gain stability and grasp it. The handrails will be considered in terms of 
location and height above the tread. By video observations it will be possible to consider: 
• If there is a connection between use and handrail height 
• Use of handrail in the middle of the wide staircase 
Estimates regarding occupant preferences is made by the observed frequency.  
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3.3.3 Location in stairs 
Another variable is that most pedestrians may want to choose the route that will allow them 
to save time and hence seeking the fastest distance. 
During the experiments, all individual locations are divided into five locations: 
• Left side 
• Middle side 
• Right side 
• Left side (towards middle handrail) 
• Right side (towards middle handrail) 
The last two locations are only relevant for staircase 3, which is divided into two lanes by a 
handrail in the middle of the stairs. For this staircase, two different widths will be considered: 
one lane (2.3m) and two lanes (4.6m).  As seen in Figure 12, stair 3 can be divided into eight 
separate locations, distinguished by imaginary lines. The two lanes in the middle of each side 
of the middle handrail that do not border towards a handrail, can be considered as “middle” 
location, also explained as “middle A” and “middle B” in figure A1, Appendix A. 
 When only one lane is considered in stair 3, only the distance from the right side (view from 
descending perspective) towards the left side, towards middle handrail, is considered. This 
lane was chosen, as earlier mentioned, because it was assumed to be the most crowded lane 
since all occupants was approaching the staircase from the right side. This distance is 2.3m. 
When considering the two lanes in stair 3, it means that both sides of the middle handrail are 
considered in together. This means the whole stair width of 4.6m. Occupants who are using 
the middle handrail (located "left (towards middle handrail)" and "right (towards middle 
handrail)", are taken as walking in the middle of the staircase. This purpose is to compare the 
different stair widths. 
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Figure 12 Location in stairs 
Location is considered individually since every occupant has their own freedom to choose 
where to go. Two aspects of location are considered: 
- If the person chooses the fastest route 
- If the person is a member of a social group 
 
3.3.4 Location of video camera 
Due to practical limitations, it was impossible to obtain identical camera locations, nor a plan 
view of occupants. Nevertheless, for all stairs the experiments were performed as similar as 
practically possible. This means that two cameras were located on the bottom of the staircase, 
one in the back (facing in the direction of the descending occupants) and one in the front. The 
latter position fitted well for wide stairs, since it provided a good overview. 
All experiments were filmed by five cameras, as indicated by red circles in figure 13. Two 
cameras were placed in the bottom of the stairs to focus on use of handrail, while a high-
positioned camera was in the back. Both the camera in the back and in the front, were used 
to consider occupant choice of location in stairs. The camera view from the front was manually 
held with the same view as seen in figure 13. In addition, there was placed a top overview 
camera to capture the whole scene. 
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Table 2 Camera location and function 
Camera Function 
1. Camera Bottom Handrail, left - Use of handrail 
2. Camera Bottom Handrail, right 
3. Camera Top overview, front - Consider how people chose to locate 
themselves (left, middle, right) 
- Interperson distance 
4. Camera Top overview, back 
5. Manually held camera, front 
 
 
Figure 13 Camera location, Stair1 
 
3.4 Data analysis 
The treads in these experiments are from stone-material. For all stairs, the distance from the 
tread up to the handrail is measured from the nosing (tip of the tread) up to the centre of the 
handrail. Furthermore, the width of the tread is considered as the clear width of the stairs, 
which is 2.12m for both stair 1 and 2, as illustrated in figure 14 and figure 15. In Stair 1 the 
handrails consist of steel/glass-construction, with a wooden cylinder on the top as handrail. 
The cylinder has a diameter of 0.06m. The depth of the tread is 0.31m and the riser height is 
0.17m.  
 
Figure 14 Description, Stair1 
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For stair 2, the handrail is directly fastened to the surrounding concrete wall. The distance 
between the centre of the handrail and wall is 0.065m. The handrail height is 0.71m. The riser 
is 0.17m and the depth of the tread is 0.27m. The dimensions for the wooden cylinder handrail 
are identical for stair 1 and 2. 
 
Figure 15 Description, Stair2 
For stair 3 the shape of the handrail wooden top is rectangular (0.06 length, 0.03m wide) and 
a set of parallel handrails in two different heights along the sides. The distance between the 
two handrails on the sides are 0.05m. The highest handrail has a handrail height of 0.91m, 
while the lower handrail is 0.71m. The handrail in the middle of the stair have the same 
dimensions as the lower handrail. When looking from a descending perspective, when only 
one lane is considered, this lane is taken to be lane on the right side of the middle handrail. 
When two lanes are considered, the lanes on both sides of the middle handrail is considered. 
 
Figure 16 Description, Stair3 
In Table 3, the width refers to the dimensions in x-direction, while the depth refers to the y-
direction for handrails and z-direction for treads, as seen in figure 17. In addition, for stair 3 
the term “1. lane” (one lane) is the distance from side handrail to the middle handrail. 
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Figure 17 Width and depth 
Based on the observed information listed, values for flow, velocity and density was obtained. 
Boxplot was used to exclude outliners, and arithmetic mean was used. 
Table 3 Dimensions of the stairs 
 SF Cinema Stair 1 [m] SF Cinema Stair 2 
[m] 
Buen Theatre Stair3 
[m] 
Stairwidth 
Sloped length of 
step 
2.12 
0.35 
2.12 
0.31 
4.6 
0.33 
Tread depth 0.31 0.27 0.28 
Rise height 0.17 0.17 0.18 
Distance between 
tread and handrail 
0.98 0.94 0.91  
0.71                           
HandrailWidth 
Handrail Depth 
0.06 
0.06 
0.055 
0.055 
0.06 
0.03 
one lane - - 2.3 
Sloped Area of the 
staircase 
7.72 m2 8.77m2 11 m2 
Stair Width between reference lines 
Clear width 2.12 2.12 1 lane: 2.3 
2 lanes: 4.6 
Length between 
reference lines 
2.8 
(8 steps) 
3.19 
(10 steps) 
4.29 
(13 steps) 
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3.4.1 Velocity calculation 
Two reference lines is used to make it easier to compare the individual velocities over the 
same distance. Since the staircase is sloping and is not a horizontal surface, there will be a 
theoretical issue solved by using the horizontal trigonometrical component, 𝑉ℎ as: 
𝑉ℎ = 𝑉𝑐𝑜𝑠(𝛼) 
Where 
Vh = horizontal velocity [m/s] 
V = sloped velocity [m/s] 
𝛼 = Slope of the staircase 
 
The sloping velocity is identified by video recordings and timer:  Each occupant got their own 
occupant number that was plotted in Microsoft Excel, along with the variables earlier 
mentioned in section 3.3. The time was considered for each occupant between the reference 
lines. 
It was assumed that occupants who belong to a social group would adjust to each other and 
will remain with the same movement speed. Therefore, groups would have a reference-
person and all the group members will have identical velocity. Nevertheless, all occupants, 
independently if they walk individually or in groups, will have their own interperson distance.  
The physical length (distance) between the reference-lines in the staircase is divided on the 
time each occupant uses between the reference lines. Based on this, the sloping velocity is 
given by [meter/second]. This is expected to be a more realistic velocity than the horizontal 
velocity, due to the sloping nature of the staircase. 
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3.4.2 Density calculation 
The density provides an estimate on how close the occupants are to each other, with the unit 
of person/m2. The horizontal density was identified by the horizontal interperson distance. 
This distance is often measured at waist height. However, in this report the distance is 
measured by the sloped length of the steps multiplied with the number of steps. This method 
was the most suitable since camera locations did not allow side perspective filming. The 
interperson distance is not only a realistic parameter when considering movement speed, it is 
also easy to measure from the video films. Moreover, if people are not walking with similar 
gaits, the number of steps when calculating the interperson distance do not always have to 
be an integer. 
 
 
 Based on observations from the video recordings, interperson distance, ID, was found by: 
𝐼𝐷 =  𝑙𝑠𝑡𝑒𝑝𝑛𝑠𝑡𝑒𝑝 
Where: 
ID = Interperson Distance [m] 
lstep = length of one step 
nstep = number of steps 
 
 
Figure 18 Interperson distance 
For example, if the stair in figure 18 was stair 1, the sloped length of the step was 0.35m. Since 
there were two steps between the two occupant`s front and back foot, the interperson 
distance would be: 
𝐼𝐷 = 2𝑥0.35𝑚 = 0.7𝑚 
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The density was found by Frantzich`s formula (1996), presented in his paper “Study of 
movement on stairs during evacuation using video analyzing techniques” (p.17, eq.2) by: 
 
 
𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 =  
1
√𝐷𝑒𝑛𝑠𝑖𝑡𝑦
 
Where 
Distance = Interperson Distance, [m] 
Density = crowd density [pers/m2] 
The main assumption for using this formula, is that the distance between the occupants are 
identical in all directions, both towards people in the front and people to the side. 
By using this formula, the density for each occupant is identified as: 
 
𝐷𝑒𝑛𝑠𝑖𝑡𝑦 = (
1
𝐼𝐷
)2 
 
3.4.3 Flow calculation 
Recalling from the literature, Fruin express the flow in terms of fluid flows: 
𝐹𝑠 = 𝑆𝐷 
This expression will be used in this report, except the specific effective width, and thus 
specific flow 𝐹𝑠, will not be considered, since the density will be expressed as described 
previously in section 3.4.2. 
From this, the flow used in this report is given by: 
 
𝐹 = 𝑆𝐷 
F = Flow [persons/sm] 
S = Speed of movement [m/s] 
D = Density of population [pers/m2] 
Hence, in this report the unit for flow is pers/sm 
s = Seconds 
m = meter 
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4 Results 
The results in this section is based on data collection from the experiments. The experiments 
were performed by observing 1263 occupants as they descended the stairs. The raw data can 
be seen in Appendix C. Initially, the results for movement; velocity, flow and density are 
presented. Secondly, the results regarding the occupant choice of path, followed by the results 
of occupant use of handrail.  
 
4.1 Velocity 
As earlier mentioned, the velocity presented in this section refers to the sloped velocity [m/s] 
to achieve more realistic results. For the same reason, horizontal density and the horizontal 
interperson distance is used. Factors like stair pitch showed no significant differences, while 
only small tendencies were seen for occupant velocity with respect to gender and distractions. 
In all stairs, most occupants had a movement speed between 0.4m/s – 0.9m/s. All stairs show 
comparable results within the density up to 1 pers/m2. As seen in figure 19, Stair 2 had the 
narrowest velocity-range and the widest staircase, stair 3, had the largest velocity-variation. 
However, no significant differences were found. The velocity seemed to be independent of 
the density. 
 
Figure 19 Velocity vs. Density 
Another parameter to consider is how the stair pitch affects the occupant velocity. The 
following average velocity was observed: 
• Stair 1 (pitch 29°) – 0.64 m/s 
• Stair 2 (pitch 32.2°) – 0.66 m/s 
• Stair 3 (pitch 19.44°) – 0.59 m/s 
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Based on the experiments there was a small trend that the higher pitch of staircase, a slightly 
higher average occupant velocity. Similarly, when the pitch is low, the occupant velocity is 
reduced. However, no significant difference was observed. 
Both Yang and Fruin found males to descend faster than females. This was not obvious during 
the observations, but when looking at the datasheet in Excel there was found that males had 
an overall slightly higher velocity than females. The gender distribution for stair 1 and 3 was 
almost 50/50 of each gender, while for stair2 70% males and 30% females was observed. In 
table 4, F refers to female and M refers to male. 
Table 4 Average velocities vs. Gender 
Stair, gender AverageVelocity 
[m/s] 
Stair 1,2, F 0.61 
Stair 3, F 0.57 
Stair1,2, M 0.67 
Star3, M 0.6 
 
4.1.1 Distractions  
Distractions could impact the movement speed, due to occupant loss of focus. It was 
compared to whether the occupant is a member of a social group or not. The experiments 
showed that the most relevant distractions were use of mobilephone, presence of cameras 
that was used in the experiments and occupants putting on their jackets. First, the category 
“Mobile phone” includes all people who are in any way using their mobile phone while 
descending the stairs. The category “Clothes” refers to occupants who put on their jackets 
while descending. Finally, “Video camera” covers changes in occupant`s speed when the 
cameras were noticed. In this section, “Individual” means that the occupant is walking alone, 
while “Group” refers to occupants walking together. 
 
Figure 20 Distractions 
26 
 
Table 5 Percentage distribution of occupants with respect to distractions 
Individuals Clothes 
[%] 
Mean 
Speed 
[m/s] 
Mobile 
phone 
[%] 
Mean 
Speed 
[m/s] 
Video 
camera 
[%] 
Mean 
Speed 
[m/s] 
No 
distraction 
[%] 
Mean 
Speed 
[m/s] 
Staircase 1 0.5 1.67 1.5 0.25 0.8 0.17 15 0.92 
Staircase 2 2 0.79 3 0.9 2 0.46 15 0.69 
Staircase 3 1 0.9 1 0.26 1 0.26 31 0.43 
Groups         
Staircase 1 4 0.66 2.7 0.27 3.5 0.8 72 0.77 
Staircase 2 5 0.67 5 0.61 4 0.56 64 0.65 
Staircase 3 2.8 0.55 0.6 0.6 0.6 0.06 62 0.45 
 
From table 5, the percentage is viewed in terms of each staircase. Naturally, an occupant can 
either go individually or in a group, and occupants are either “distracted” or “not distracted”. 
Hence, for example in stair 1, for individuals, 0.5% is distracted by clothes, 1.5% by mobile 
phone, 0.8 % by camera and 15 % not distracted. These values are added to the occupants in 
groups. In this case, 4 % clothes, 2.7% mobile phone, 3.5 % camera and 72% not distracted. 
Thus, for stair 1 it will be: 
(0.5 + 1.5 + 0.8 + 15)𝐼𝑛𝑑𝑖𝑣𝑖𝑑𝑢𝑎𝑙 + (4 + 2.7 + 3.5 + 72)𝐺𝑟𝑜𝑢𝑝 = 100 % 
As illustrated from Table 5, the largest velocity-difference between distracted/not distracted 
is for “Groups” is the following: 
• 0.5 m/s reduction for Stair 1 
• 0.09 m/s reduction for Stair 2 
• 0.39 m/s reduction for Stair 3 
The velocity-reduction for “Groups” are caused by “Mobilephone” for Stair 1, and “Video 
camera” for Stair 2 and Stair 3. 
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Similarly, the largest velocity-reduction for individuals are: 
• 0.75 m/s reduction for Stair 1 
• 0.23 m/s reduction for Stair 2 
• 0.17 m/s reduction for Stair 32 
The velocity-reduction for Individuals are caused by the presence of video camera for all stairs. 
When adding “Individuals” and “Groups” together, it can be noticed that Stair 1 has the most 
significant velocity-reduction of 1.25 m/s. This can be illustrated by: 
(0.75 + 0.5) 𝑚 𝑠⁄ = 1.25 𝑚 𝑠⁄  
However, Stair 2 has the lowest reduction by: 
(0.23 + 0.09) 𝑚 𝑠⁄ = 0.32 𝑚 𝑠⁄  
This indicates that the velocity-reduction may not be directly related to the staircase 
geometry, since stair 1 and 2 has identical stair width and riser height, and almost the same 
tread depth. 
It was observed that individuals only had slightly higher velocity than occupants walking in 
groups, both when distracted and not distracted, with a speed difference of only 0.1 m/s in 
both cases. No significant difference between individuals and groups was observed. 
 
4.1.1.1 Individual Distractions  
In all stairs, most distracted individuals were observed within velocity range 0.4-0.9 m/s. For 
stair 1, 2 and 3 densities 0.1-0.6 pers/m2, except some divergent values for stair 1 of densities 
2per/m2. For stair 1, maximum velocity for distracted occupants where “Mobilephone”, of 
0.87m/s and similar velocity for stair 2 all distractions showed a maximum of 0.9m/s. The 
lowest maximum-velocity was found in stair 3 in the category “Clothes” of 0.6m/s. 
Most non-distracted individuals were found within the velocity range of 0.4-0.9m/s for stair 1 
and stair 2. For stair 3 the results showed 0.3-0.9m/s. The results of stair 3 to have the highest 
velocity-range for individuals that was not distracted, but the differences were so small that 
no clear trend could be obtained. 
                                                     
2 For Stair 3, the categories “Videocamera” and “Mobilephone” provided equal velocity-reduction 
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Figure 21 Individual distractions, Stair 1 
 
 
Figure 22 Individual distractions, Stair 2 
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Figure 23 Individual distractions, Stair 3 
 
4.1.1.2 Group distractions 
The lowest velocities for stair 1 were observed for “Videocamera” of 0.4m/s. However, this 
should not be confused with the category that provides the highest velocity-reduction which 
is “Mobilephone” for stair 1, as earlier mentioned. While the reduction is based on average-
velocities, the lowest velocity is observed on the graph. When occupants were not distracted, 
the velocities for all stairs were found to be within the similar range, 0.4-0.9m/s. However, for 
stair 3, a greater velocity-variation was observed. 
The density-variations for distracted people walking in groups are similar for stair 1 and 2, as 
most occupants was found within 0.1-0.9 pers/m2 for stair 1 and 0.09-0.6pers/m2 for stair 2. 
The largest density-variation is found in stair 3, within the range of 0.05-1 pers/m2.  
 
Figure 24 Group distractions, Stair 1 
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Figure 25 Group distractions, Stair 2 
 
 
Figure 26 Group distractions, Stair 3 
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4.2 Flow  
It is clear from figure 27, the flow increase when the density increase. The flow appears to be 
independent of the stair width. The fact that the flow is not dependent on the stair width can 
also be seen by the fact that stair 3 two lanes are not visible on the graph, since its almost the 
same results as for stair 3 when only one lane is considered.  
Since the flow considers both velocity and density, variation can be seen due to the tread/riser 
configuration. It is seen that the shallowest tread, stair 2 which have tread depth of 0.27m, is 
also the stair with the highest flow, 0.5-1 pers/sm. For the same reason, stair 1 which have the 
deepest tread by 0.31m has the lowest flow, 0.3-0.8 pers/sm. 
 
Figure 27 Flow vs. Density 
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4.3 Density 
Initially it was expected that the velocity would decrease when the density increase, but the 
results from the experiments showed that for both stair 1 and 2 (2.12m wide), the velocity 
seemed to be independent from the density. The density in stair 1 showed a rather large 
variation compared to the other stair widths, between 0.1-2 pers/m2 with an average value of 
0.58 pers/m2. For stair 3, comparable results when one lane and two lanes (2.3m and 4.6m) 
were considered. The widest staircase, stair 3, has lower densities than stair 1 and 2. However, 
none significant differences between stair 2 and stair 3 were found. 
Table 6 Results from velocity, flow – and density calculations 
Density 
[pers/m2] 
 
 Maximum Minimum Average Stairwidth[m] Number of 
occupants 
Staircase 1 2.04 0.12 0.58 2.12 396 
Staircase 2 1.09 0.1 0.44 2.12 547 
Staircase 3 1 lane: 1.02   
2 lane: 1.02 
1 lane: 0.05 
2 lane: 0.05  
1 lane: 0.43 
2 lane: 0.39  
2.3 
4.6 
1.lane: 263 
2.lane: 320 
Flow      
Staircase 1 1.9 0.1 0.4   
Staircase 2 0.98 0.04 0.28   
Staircase 3 1 lane: 0.92   
2 lane: 0.92 
1 lane :0.02   
2 lane: 0.02 
1 lane: 0.24   
2 lane: 0.23 
  
Velocity 
[m/s] 
     
Staircase 1 0.93 0.42 0.64   
Staircase 2 0.90 0.42 0.66   
Staircase 3 1. lane: 0.91 
2. Lane: 0.91 
1.lane: 0.32  
2. lane: 0.32 
1.lane: 0.58 
2.lane: 0.59 
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4.4  Location in Staircase 
From the experiments, mainly two aspects were important to determine an occupant`s choice 
of location in stairs: 
• Social connection (Individual/group) 
• Choosing the route that provides the fastest distance 
No results were found for occupants who needed assistance or supervision when descending 
the stairs, other than handrail. 
An observation independently of the social connection was that for stair1 and stair 2, 
occupants seemed to prefer the middle location in a queue. For stair 3 both individuals and 
groups was seemed to descend in a zigzag pattern. The difference between the patterns are 
seen in figure B1, Appendix B. Furthermore, it was also seen in the experiments that when the 
narrowest stairs began to fill up and the density increased, people seemed to transition into a 
walking pattern than also resemble zigzag, as seen in figure B2. 
 
4.4.1 Social connection 
Occupants who know each other were observed to accept to walk closer, compared to 
strangers. Since the occupants had just been to the cinema or at a cultural show, many of 
them were parents, couples and friends.  
Occupants who were walking alone (Individuals) were observed to choose the location that 
offered more space, while occupants belonging to a social group would rather remain in the 
group and adjust their speed to the other group members. This was most obvious in stair 3, 
which had the highest percentage of individuals.  
The distribution on the different staircases was the following: 
• Stair 1: 81.8 % group and 18.2 % individually 
• Stair 2: 77.9 % group and 22.1 % individually 
• Stair 3, two lanes: 65.6 % group and 34.4 % individually 
• Stair 3, one lane:  65.8 % group and 34.2 % individually 
The observations showed that most occupants descend the stairs within speed range of 
0.4-0.9m/s. Overall, it was seen a great velocity-variation for different interperson 
distances. Initially, the velocity was expected to decrease for shorter interperson 
distances. However, as seen in Figure 28 this was not necessarily the case. The graph 
implies that the velocity was determined by other factors than interperson distance above 
0.6m. 
34 
 
 
Figure 28 Velocity vs. Interperson distance 
By evaluating the social connection in terms of movement speed and occupant density, it was 
expected to find that individuals and groups had different movement speeds. However, the 
results showed that there was no clear tendency for this. In fact, all occupants independently 
of individuals or in group was descending the stairs within the velocity range of 0.3-0.9m/s. 
For the individual results only small variation in the velocity was found. The lowest speed is 
found for stair 3, where both cases (one lane and two lanes) shows identical results of 0.3-
0.9m/s. Stair 1 had the highest speed 0.4-1m/s. For stair 1, divergent values for velocity (1.2-
1.6m/s) were observed. For all cases, there is only a small velocity-decrease as the density 
increase, which suggests the velocity to be independent of density. Due to slight differences 
between the highest and lowest velocities, no clear trend was observed during the 
experiments. 
 
Figure 29 Social Connection, Individuals 
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For groups, it is clear from figure 30 that all stairs have similar velocity range. Nevertheless, it 
is worth to notice that the lowest velocities (around 0.3-0.7m/s) are found for stair 3, which is 
the widest stair. The data from groups highly correspond to the data for individuals in figure 
29, which indicates that there is no clear distinction between occupants walking speed in 
group or as individuals.  
 
Figure 30 Social Connection, groups 
4.4.2 Choosing the fastest route 
Another factor that might contribute the occupant`s choice of location in stairs, is whether 
they are able to choose the route that provides the shortest distance. Recalling from chapter 
3 that a “lane” in this report refers to the specific location in the staircase and not the pattern 
of occupants (queue/zigzag). 
Staircase 1 and 2 have the same width of 2.12m, while Stair3 one lane is 2.3m and two lanes 
4.6m. In this section, “the fastest route” refers to the location that provide the highest 
occupant velocity. For practical reasons, the locations were subdivided into right/left (figure 
31) and middle (figure 32), due to large amount of data. 
Table 7 Location-distribution staircase 1,2 and 3 
Occupants Left % Middle % Right % 
Staircase 1 23.2 52 24.8 
Staircase 2 13.5 55.6 30.9 
Staircase 3, one lane 23.2 49 27.8 
Staircase 3, two 
lanes 
12.8 24.1 63.1 
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The results showed that the middle lanes in all stairs was the preferred location, except for 
Stair3, two Lanes, where most people chose the right side. The occupants were evenly 
distributed on both sides of stair 1 and Stair3, one lane, while a larger number of occupants 
chose to descend on the right side in stair 2 and stair3, two lanes. 
For the side locations, left and right, the velocity varied between 0.3-0.9m/s for all locations. 
While the velocity-variation seems rather stabile for all densities, the right location when one 
lane is considered, has overall the lowest speed (as low as 0.32m/s). Except the divergent 
values for stair 1, no clear distinction was observed for the highest velocities on the sides. Both 
left – and right side for all stairs showed maximum values between 0.8-0.9m/s.  
 
Figure 31 Velocity vs. Density (left- and right location) 
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The middle location shows velocity-variation within the range 0.3-0.9 m/s for all stairs, with 
maximum were seen to be 0.88-0.9m/s. That middle location when two lanes are considered 
in stair 3 seems to have the lowest velocities between 0.3-0.8m/s. Overall, the velocity 
difference between the middle location and the sides are so small that no clear distinction can 
be drawn. 
 
Figure 32 Velocity vs. Density (Middle location) 
 
 
From Table 8 it was seen that the overall velocities were almost identical. Since the differences 
for all stair widths was smaller than 0.1 m/s, no clear distinction could be drawn. Hence, it was 
not found that one path provided a faster route than the other. 
Table 8 The fastest route (width vs. average speed) 
Stair width Right location [m/s] Middle location 
[m/s] 
Left location [m/s] 
Staircase 1 (2.12m) 0.65 0.64 0.57 
Staircase 2 (2.12m) 0.65 0.66 0.65 
Staircase 3, 1. Lane 
(2.3m) 
0.55 0.6 0.58 
Staircase 3, 2. Lane 
(4.6m) 
0.58 0.59 0.62 
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The right side in figure 33 shows the top location in stair 1, which all occupants approached 
from the right side. To reach the final exit, the occupants continued towards stair 2, which is 
seen on the left side. 
 
Figure 33 Locations in stair 1 and stair 2 
When the occupants were leaving the theatre, they walked along a mezzanine before reaching 
the top stairs from the right side, as seen in figure 34. 
 
Figure 34 Locations in stair 3 
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4.5 Use of handrail 
This section aims to investigate use of handrail with respect to different handrail heights. An 
occupant is categorized as using the handrail, even if the person is not using it continuously 
when descending the staircase. 
Both stair1 and stair2 have circular handrails from wood and offers the user “The power grip”, 
featured by good contact with the hand and grasp. For stair 3, a rectangular handrail, with a 
turned “Pinch grip” is used, offering two different heights and locations. The percentage of 
use (frequency) was used as an indication of occupant preferences. The results showed that 
most occupants, 75-87%, did not use handrail. 
 
Figure 35 Handrails 
4.5.1 Handrail height and occupant velocity 
During the experiments, building occupants were exposed to three different handrail heights; 
0.71m, 0.91m and 0.98m. This section will investigate the height impact on descending 
velocity. 
In both stair 1 and stair 2, no velocity difference was observed between occupants using 
handrail 0.98m or 0.71m and those who did not use any handrail. It is not known to what 
extent the velocity variation in stair 1 and stair 2 is due to handrail height or other confounding 
variables. All occupants in stair 1 and 2 were descending within velocity-range 0.4-0.9m/s for 
all densities. This suggests that the movement speed being dependent on other factors than 
the handrail height, as no clear trend was observed. 
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Figure 36 Velocity vs. Density (Stair1) 
 
 
Figure 37 Velocity vs. Density (Stair 2) 
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Figure 38 Handrail terminology 
In stair3 the highest velocities are found for occupants who are not using handrails. Similarly 
to stair1 and stair 2, the overall velocity range varies between 0.4 – 0.9 m/s. Stair 3 exposes 
occupants to two different heights. The height 0.91m (referred to as «high» in figure 38) and 
0.71m («low» in figure 38). The highest speed was found for the lowest handrail, as seen in 
figure 39. Nevertheless, as earlier mentioned for stair 1 and stair 2, it is not known whether 
occupants using 0.71m goes faster due to the handrail height, type of handrail grip or due to 
other factors, like for example density. 
Most of the occupants who chose to use the middle handrail, 9 % of the total number of 
occupants, walked on right side (right side is termed as “Right (towards middle handrail)”, 
while only 2 % used the left side. When evaluating the middle handrail only, the handrails 
located on the sides were considered as “No handrail”. 
 
Figure 39 Velocity vs. Density (Stair 3) 
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As seen from Table 9, clearly the low handrail was the most frequently used height among the 
occupants. In this case “low” refer to “0.71m” which is to be found in stair 2 and stair3.  
For stair 1 it was not observed significant frequency in left/right side handrail, while the right 
handrail was preferred in stair 2 and stair 3. However, despite clear tendency of which height 
is mostly used by the occupants, it is not known whether the handrail was used due to the 
being the most comfortable height or if it was used because it was the only support available. 
Table 9 Handrail heights and use [%] 
Staircase Height 
between 
tread and 
handrail 
[m] 
Inclination of 
staircase 
Occupants,  
No handrail 
[%] 
Right 
handrail 
[%] 
Left 
handrail 
[%] 
Middle 
handrail 
[%] 
Stair 1 0.98 29 83 7.6 9.3 - 
Stair 2 0.71 32.2 87.2 10.1 2.7 - 
Stair 33 Low: 0.71 
High: 0.91 
Middle: 
0.71 
19.4 
19.4 
19.4 
75.3 8.1 
5.6 
0.3 
0 
 
 
10.6 
 
 
 
 
 
 
 
 
 
                                                     
3 In section concerning handrails, Stair3 is evaluated for two lanes only, to compare all handrails  
Only one occupant used left low handrail, while no used the left high, in stair 3 in the experiments. For the 
middle handrail 10.6% is calculated from all 320 occupants, where “No handrail” includes also occupants using 
handrail on the sides (right/left). 
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4.5.2 The Middle handrail 
Staircase 3 is the only stair which has a middle handrail. This allows the user to grasp both 
sides. The occupants approached from the right side of the stairs. Observations during the 
experiments showed that the accumulation started from the right handrails, filled up the right 
side of the handrail, before occupants started to prefer the left side. In total, 77 occupants 
walked close to the middle handrail, as seen in figure A1, Appendix A. For the middle handrail, 
44% used the handrail and 56% did not use the middle handrail. This is a significantly larger 
percentage using handrails compared to the other handrails. 
Figure 40 shows occupants located close to the middle handrail. Left side of the handrail has 
an upper speed of 0.6-0.9m/s while the right side showed 0.6-0.7m/s. Here, most occupants 
chose the right lane, so an overall higher velocity in the left lane could be expected due to 
lower densities. The left location seems to have higher velocities than the right side. 
Occupants that are using the middle handrail are seen by figure 40 to have a slightly lower 
movement speed compared to the occupants using handrail in figure 36-39, with a velocity 
range of 0.3- 0.7m/s. 
 
 
Figure 40 Velocity and density (middle handrail, Stair3) 
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5 Discussion 
This section will briefly discuss the applied method used to achieve the results. Since the 
method affects the results, different nuances should be provided. Secondly, results are 
compared to a benchmark experiment. Finally, ethics will be discussed.  
5.1 The applied method 
The method aimed to obtain velocity results from experiments conducted in three different 
stairs. The occupant velocity was identified by counting the number of seconds each occupant 
spent between the reference lines. The density was considered as a function of interperson 
distance. The main assumption for this formula was that the distance between the occupants 
was the same in all directions. This may not be the case since occupants have more options to 
choose their sidewise location as the stair is wider. However, this was one of the inherent 
uncertainties when using this formula. 
The experiments were entirely based on visual observations, which could perhaps make the 
results too empirical. Since descending in stairs involve human behavior, interaction with 
people to collect qualitative data, by for instance interviewing every tenth occupant, may also 
be appropriate. However, it would probably be too time consuming for a master thesis to 
achieve adequate number of interviews. On the other hand, this method would have given 
the opportunity to collect information regarding handrail height preference, age, perception 
of stair pitch and choice of path in the stairs. Both Fruin and Yang (2012) found in their 
experiments that age was affecting the velocity. 
After conducting the experiments, a weakness was discovered as lack of relevant individual 
characteristics. An example is for this is handrails. The initial thought of observing the number 
of occupants using- or not using handrails was that it could prove the preferred handrail 
height. However, observing real-life people are more complex: Since the two handrails in stair 
3 was located at various locations (the lower handrail was 0.05m closer to the occupant than 
the high handrail) it is not known to what extent the occupant used the handrail because it 
was closer (availability) or if it was lower (comfort: less stretch in the arm and angle in elbow). 
In addition, it might also have been the occupant`s only option for stability. The type of grip, 
strong/firm or tender/sliding, could indicate whether the person was seeking stability for 
personal balance, or just “something to hold on to” in case of falling. 
Another weakness of this method is the two lanes in stair 3. Evaluate two lanes simultaneously 
means that both sides of the middle handrail are considered at the same time. The whole stair 
width of 4.6m is considered, rather than treat them as two parallel stairs. The intension of this 
was to have another stair width to compare in the analysis. Besides, it is also possible that two 
parallel lanes may not be accurate since the occupants in stair 3 use the middle handrail on 
both sides. Thus, it cannot be known to what extent the person was not using handrail because 
the handrail was occupied by another person on the other side of the middle handrail or if the 
person simply did not want to use it. Furthermore, when one lane is considered for stair 3, 
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representing width 2.3m, the right lane was chosen. This was because it was hypothesised to 
be the most crowded lane, to achieve more clear flow results. This seems to be correct during 
the experiment observations. 
The protrude of handrail from the wall in stair 2 was excluded from this report. This was fair 
enough to make it comparable with the other stairs. But during the measuring process, the 
half diameter of the top of the handrail should have been subtracted on each side, to make 
the stair width more realistic. For example, in stair 1 the diameter of the handrail was 0.06m, 
so the free width should be: 2.12-2(0.06)/2m=2.06 ≈ 2m. 
Moreover, the fact that the video camera became necessary to put as an own category for 
distractions in the results indicates they might were too visible. Some occupants were not 
counted since they changed descending behaviour when the realized being filmed. What 
could have been done differently regarding the video cameras is that they could have been 
more blended into the environment and reduce the number of cameras to the minimum of 
what is strictly necessary. It was hypothesised that five cameras were suitable to ensure to 
capture the whole scenario in the stairs. However, after performing the experiments it was 
discovered that the two cameras at the bottom of the stairs, filming the handrails on each side 
was seen to be superfluous. The main reason for this was that the use of handrail was equally 
well documented by the overview camera in the front of the staircase. By reducing the number 
of cameras and blend them more into the surroundings, by for instance smaller size of camera 
in similar colours as the environment, is likely to reduce the probability of occupants being 
distracted.  
 
5.2 Velocity, density and flow 
The velocity was seen to be independent of the density for all stairs within speed range 0.4-
0.9m/s. It was also seen that the velocity seems to be independent of the stair width. From 
the experiments, it was clear that distractions reduce occupant average velocity by up to 0.75 
m/s for individuals and up to 0.5m/s for groups. For occupants that was not distracted in stair 
1, Individuals had a higher mean velocity than groups. For stair2 and stair3 the mean speeds 
for both individuals and groups are almost the same. However, it is possible that this speed 
reduction is caused by other factors than distraction. In 2016 a group of students in north-
America performed a similar experiment for occupants distracted in stairs. They did video 
recordings for a stair inside an atrium located on a Polytechnic Institute Campus. The results 
in their report “People in fires” showed that occupants who were not distracted had a higher 
speed compared to distracted occupants. For example, for those not distracted in the 
American experiment an average descending walking speed of 0.91 m/s (category “None”, 
p.12) and 0.76m/s for a category termed “Talking”. Both categories are comparable to the 
variables used in this report, “Not distracted” and “Mobile phone”. In this report, occupants 
who were not distracted had average velocities of 0.4-0.9m/s for individuals and 0.4-0.7 for 
groups. Similarly, for individuals in the category “Mobilephone” had an average range of 0.25-
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0.9m/s and groups 0.2-0.6m/s. A difference from the experiments in this report is that the 
stairs have the same stair width from the top section to the bottom, while in the American 
experiment was narrow at the top section and increased width towards the bottom (1.8-
3.35m). However, the velocity-range was seen to be similar. Thus, it is likely that other factors 
reduce the occupant velocity more than the stair width. 
The Russian researchers Predtechenskii. V.M and A.I. Milinskii (1969) present density as the 
ratio of the sum of horizontal projection of occupants to the area of the flow, in m2/m2 in their 
book “Planning for Foot Traffic Flow in Buildings”. They stated that the most likely densities 
for descending stairs were rather low (0-2.2pers/m2). To obtain values in pers/m2 the value 
must be divided by the area of the horizontal projection f, as earlier mention in section 2.1. It 
is seen that their experimental density values for various public buildings, is comparable to 
the cinema/shopping mall and theatre building used for the experiments in this report. 
Predtechenskii and Milinskii found that the graphical curve for density in descending stairs 
was increasing from zero until 0.2 m2/m2. By assuming that occupants were wearing mid-
season street dress, f =0.113. When converting the units, 0.2/0.113=1.7 pers/m2, before the 
curve starts decreasing. This suits well with the flow graph obtain in this report, that shows 
that density increase until 1 pers/m2.  
Predtechenskii and Milinskii considered the occupant velocity in terms of what kind of path 
(stairs/horizontal) and occupant density. Their analysis, based on observations using 
mathematical statistics, showed that the velocity decreased when the density increased, for 
descending stairs. This contradicts with the findings in this report, that shows that the 
movement velocity seems to be independent of the density. This is probably since rather low 
densities were obtained in this report, 0.05-1pers/m2, while the Russian researchers obtained 
0.44-7.9 pers/ m2, mid-season clothing for adults assumed, as seen in figure 15,16 and figure 
19 in their book (p.35-37). It is believed that for higher densities, the graphical curve will slope. 
Their results showed the movement velocity decreased from 1.1m/s to 0.4m/s for the density 
increase from 1.3 pers/ m2 to 3 pers/ m2. 
Even though the variation in density for the observed stairs seems to be small, stair 2 was seen 
to have the highest density and flow, when ignoring the divergent high values for stair1 when 
density is 2 pers/m2. Stair 2 reached a maximum flow of 0.98 pers/sm, with an average of 
0.28pers/sm. The number of steps are the middle for stair 2 (10 steps considered between the 
reference-lines) while stair 1 has 8 steps and stair 3 has 13 steps. Even though it is difficult to 
know which aspect was influencing the most, it is seen from the graph that the stair with the 
shortest sloped length of step, and the shallowest tread, also had the highest flow. This 
correspond to the findings of Yang (2012). Yang and his colleagues conduced the experiments 
in four different stair widths (0.95-2.9m) at a university building in China. In the experiments 
in the report “Observation study of pedestrian flow on staircases with different dimensions 
under normal and emergency conditions” (2012), the bottom stair of each staircase was 
considered, similarly to the experiments in this report. The participants were students 
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dismissing from class, not unlike young adults who were leaving the theatre or cinema. 
However, he started the recordings when the densities were supposed to be high. The term 
“high density” was considered as when D>1.6pers/m2, which makes the densities found in this 
report rather low. Another difference is that the average flow was slightly higher in Yang`s 
experiments, as seen in table 10. Nevertheless, the differences are not significant, and by 
comparing the graphical results from Yang (Fig.9, p.1178), for the velocity/density-graphs and 
flow/density-graphs, where different stair widths are compared, the curves are similar. 
However, it should be noted that Yang obtained a clearer trend compared to this report, by 
showing the velocity was decreasing as the density increased. This is most likely due to the 
higher density. It is likely that when the densities are high, occupants are more likely to adjust 
themselves to each other. For instance, this may be due to what Fruin called “the sensory 
zone”, which is the space occupants are leaving among other occupants, adjusting their speed 
to prevent brushing towards other occupants. When density is low, factors like for example 
age and gender, could become more significant and the graphical curve become more unclear. 
The flow in this report was seen to increase when the density increase, within the flow range 
0.5-1 pers/sm, with stair2 with the highest flow (2.12m wide). The flow was seen to be 
independent of the width of the staircase. The differences were seen due to the tread/riser 
configuration. It was suggested that the stair with the shallowest tread had the highest flow. 
These results correspond to the results of Yang (2012) that observed the same increasing 
curve when plotting the graph. One remark is that it is not known whether Yang used the 
harmonic mean or the arithmetic mean to obtain the velocities. Another uncertainty by this 
benchmark experiment is that Yang have higher occupant densities. The values in table 10 are 
average values found in stair width 2.12m (this report) and 2.9m (Yang). In addition, 
experimental mean values for Predtechenskii and Milinskii are seen for comparison.  It should 
be noted however, that despite the graphical mean values in Table 10, Predtechenskii and 
Milinskii estimated the density around 1.76 pers/m2 to be most likely in descending stairs, as 
they pointed out in figure 12 in their book “Planning for Foot Traffic Flow in Buildings” (p.32). 
An average-value of 1.76 pers/m2 is slightly higher than the averages of Yang (2012). 
Compared to the benchmark values, the densities obtained in this report was seen to be rather 
low. It should be noticed that experiments are limited by a certain level of variation in the 
data, which means that the density would probably be different for different occupants. The 
velocities obtained in this report, is similar to the benchmark experiments, as seen in Table 
10. 
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Table 10 Comparison between the experiments in this report and benchmark experiments 
 
Recalling the experimental curves in figure 6 which is based on the specific flow. If this is to be 
compared with the flow obtained in this report, the densities for the stairs up to 1 pers/m2 
are too low to reach the upper part of the curve where the specific flow starts to decrease. 
This is likely an effect from the width of the stairs. Nevertheless, the divergent values for stair 
1 that shows densities around 2pers/m2 for the highest flows, 0.8-1.8pers/sm where the flow 
still increase when the density increase rather than plateau, indicates that the estimates in 
figure 6 may be too conservative for wide stairs.  
5.2 Choice of path 
Independently whether a person was walking alone or in a group, a queue pattern was 
observed in the experiments for the stair widths 2.12m (stair1 and stair2). Since most people 
chose the middle location, both occupants walking alone and groups they were filling 
“occupying” the whole width. This could suggest that occupants were not only avoid brushing 
for safety or social reasons, but also keep their sensory zone, which is as earlier mentioned, 
the area a person require for perception and comfort. This zone is in turn affected by age, 
physical condition and social norms/culture. In stair 3 however, both for stair width 2.3m and 
4.6m, groups and individuals was descending in zigzag pattern with other groups and 
individuals.  Overall, the visual results indicate that the increase in stair width from 2.12m to 
2.3-4.6m could affect the occupants to go from queue to zigzag pattern. Nevertheless, this 
cannot be known for sure by visual observations only, since no occupants was asked in 
person/questionnaire to reduce the inherent uncertainty. It was also seen that even for the 
narrowest stairs, the pattern started to resemble zigzag when the density increased, as 
showed in figure B2 in Appendix B.  
                                                     
4  Values for Predtechenskii and Milinskii are located by the assumption of the area of the horizontal projection 
f = 0.113. The speed was converted from m/min to m/s and density from m2/m2 to pers/m2.  Differences 
between gender and stair width remain unknown. 
5 Highest probability (25%) for descending stairs was density of D = 1.76 pers/m2 
Experimental average results This report, 2017 
(stair 2, width: 
2.12m) 
Yang, 2012 
(stair#2, width 
2.9m)  
Predtechenskii 
and Milinskii 
(1969)4 
Velocity [m/s] (males) 0.6-0.67 0.42-0.67 0.08-0.66 
Density [pers/m2] (both 
genders) 
0.44 1.54 0.44-65 
Flow [pers/sm] (both 
genders) 
0.28 0.6 - 
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5.3.1 Social connection 
The percentage of occupants descending in groups was 82 % for stair 1, 78 % for stair 2 and 
66 % for stair 3. This is likely due to type of occupancy. Most people usually go to the cinema 
together with someone else. The largest interperson distances, 3-4m, was found for 
individuals in stair 3, but was not seen to have noticeable impact on the velocity variation, 
which was showed to be steady around 0.3-0.9m/s. 
The results also showed that occupants walking in groups had a slightly lower velocity 
compared to occupants walking alone. Nevertheless, no significant difference was observed. 
Groups was seen in a velocity-range between 0.56-0.58m/s, while 0.56-0.61 m/s for 
individuals. This is comparable results to the north-American study earlier mentioned, as the 
American report found a velocity-difference of 0.42m/s in descending stairs (Individuals 
1.15m/s and groups 0.73m/s, calculated from feet).  However, this was not the case for stair 
3; The findings for one lane was that the group velocity decreased more than individuals, and 
for two lanes there was not observed any difference. This is probably because of the large 
capacity in wide stairs. The occupants did not need to reduce their movement speed, as no 
queue was to be feared. 
5.3.2 The fastest route 
As earlier mentioned, the middle location can be described as the location not bordering to 
handrails. From the results, the middle location in the stair was seen to be most used for both 
groups and individuals. This was also the results of Yang as illustrated in his article (2012) 
“Observation study of pedestrian flow on staircases with different dimensions under normal 
and emergency conditions” (Fig.3, page 1175).  
 
Figure 41 The middle location is indicated by the blue area 
Overall, the velocity differences were seen to be so small that it is unclear to what extent use 
of handrail on the sides reduced the occupant speed, or if it was due to other individual 
factors.  
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5.4 Use of handrail 
The percentage of occupants not using handrails were observed to be 83-87% in stair 1 and 2, 
while 75 % did not use handrail in stair3. This contradicts with the findings of Kvarnström, 
1977. Kvarnström performed an experiment in a laboratory staircase, which showed that most 
occupants used handrails. He found that only 17% of the occupants did not use it in normal 
conditions.  However, the percentage of occupants using/not using handrails could be viewed 
in terms of velocity. When the speed is reduced due to higher density, the body sway increase, 
which could possibly lead to increased use the handrail for stability and support. Therefore, 
the high percentage of occupants not using handrails in these experiments is most likely due 
to the low densities. The low densities could be caused by the width of the staircase. 
Furthermore, it was not found any indications that use of handrail did necessarily decrease 
occupant velocity. This is could be due to occupants holding a more tender, sliding grip. 
 
5.4.1 The handrail height 
During the experiments, it was clear that the most occupants used the low handrail (0.71m). 
This height was obviously most used when occupants was exposed to both “high” (0.91m) and 
“low” (0.71m) handrail. The low handrail was found in stair 3, both on the sides and in the 
middle handrail. These results contradict to the findings from the research of Pauls (1984). In 
his paper “The movement of people in Buildings and Design Solutions for Means of Egress” 
experiments with different handrail heights is described. He concluded that the handrail 
height, measured from the tread nosing like the measurements in this report, should be within 
the range 0.91-0.96m. Pauls also stated that 0.91m was the preferred height among the 
participants. This suggest that for the experiments in this report, occupants might have chosen 
handrails due to location rather than height. Maybe the handrail height was simply the only 
handrail available. For example, on the right side of stair 3, the low handrail is closest to the 
occupant, offering immediate support in which occupants do not have to curve their elbow 
(comfort). Hence, it is not certain which factor is most important when people decided to use 
a specific handrail. It could be height, but based on the reflections already mentioned, it is 
more likely to be location.  
 
Figure 42 Right handrail, stair3. Use of high handrail 0.91m (left) and low handrail 0.71 (right) 
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Based on the observations of videofilms it was seen that occupants had two different purposes 
by using the handrail. For both handrail heights, the occupant stretched out the arm 
(depending on the body size and angle in the elbow). When occupants were exposed to two 
different heights, the occupants were observed to have a firmer grip around the handrail 
compared to the low height. People holding the low height let their hand slide along the 
handrail, or having a rather relaxed grip.  This indicates that most occupants that used the 
high handrail to enhance personal stability, while for the low handrail was used to provide 
something to hold on to for preventing a fall. The looser grip for the lower handrail could also 
explains why these occupants overall was found to have the highest average velocities. Right 
low handrail: 0.55 m/s, right high handrail: 0.49m/s and left low handrail: 0.72m/s. However, 
even though this seems reasonable, it remains uncertain since the data is based on 
observations. Since the occupants were not asked in person/questionnaire, the reason for the 
different grips is not known. 
 
5.4.2 The middle handrail 
Recall that the average velocities were 0.61 m/s on the left side and 0.55m/s on the right side 
of the middle handrail. In case of no handrails, the average velocity was 0.65 (left) and 0.6 
(right). Due to minor differences of 8.3 % (right) and 6.2% (left) it is still unclear to what extent 
the use of middle handrail caused occupant speed reduction. The observations showed that 
occupants mainly used it for generating personal stability. Even though the middle handrail 
height is also “low” 0.71m, it was seen to have another function compared to the right low 
handrail. This suggest that other factors are more likely to reduce the velocities than use of 
handrail, for example occupant density, gender, age or individual physical conditions. 
Kvarnström (1977) and his research group recommend in their paper “Trappor En samman 
ställning av delrapporter rörande trappor och trappgåendet” the stair should not be wider 
than only two occupants can walk side by side. Kvarnström suggest dividing wide stairs into 
more narrow lanes of around 0.7-1.2m, separated by handrails, to ensure the handrails remain 
within reachable distance. Both Kvarnström and Pauls seems to agree that it is better to divide 
the wide stairs into more narrow lanes, for instance by use of middle handrail. The velocity is 
important in terms of fast exiting. However, as earlier supported by Kvarnström`s 
experiments, the percentage of occupants using handrails in an emergency is likely to increase 
even more than in a normal situation. In view of this, it might be an advantage to divide wide 
stairs into different lanes by middle handrail, to offer the occupants stability for those using 
handrails, and to offer something to reach for in case of misstep or downward falls, for those 
who do not use handrails.  
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5.5 Ethics 
The experiments were not announced beforehand. It is not known to what extent the 
participants were aware of the experiments, but since a sign “Video/TV monitoring” was 
placed in a visible position during the experiments, with permission for the owner of the 
staircase, it still falls within the ethical boundaries and national legislation. The purpose of the 
unawareness was to increase the validity by obtaining as natural behaviour as possible. The 
fire alarm was not activated in any of the buildings, but this may not necessarily decrease the 
validity too much. Fahy and Proulx (2009) stated in their paper “’Panic’ and human behaviour 
in fire” that: “Despite the numerous evidence that panic is a very rare occurrence in fires, the 
idea of panic and term continue to be used in the public as well as fire experts”. Since this is a 
more rational and calm behaviour than panic, makes the input data better estimates. 
 Since the experiments were conducted in Norway, the Norwegian regulations apply. It is 
allowed performing video recordings, but only according to given terms. The problematic issue 
was to avoid conducting the experiments in a way that could be considered as monitoring. 
Camera monitoring is only allowed when the society`s need to avoid crimes, or contribute to 
increased public security and safety, is undoubtfully greater than the individuals` interest of 
not being monitored. Therefore, only cameras on racks and manually held cameras which had 
to be operated by hand were used. 
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6 Conclusion 
6.1  Main findings 
This report has focused on building occupants descending in wide stairs and use of handrails. 
The method for collecting the engineering parameters of crowd characteristics such as flow, 
density and velocity was physical experiments. This was conducted by video recordings of 
occupant choice of location and use of handrail in different stair widths. This report has the 
following objectives: 
• Identify factors that may influence how occupants choose their descending path in 
stairs 
• Identify factors that could affect occupant movement speed when descending stairs 
The main findings are presented below: 
• The velocity seems to be independent for low densities (0.05-1 pers/m2) and 
interperson distances from 0.6m and above. Other factors like distractions and gender 
indicated to cause slight variations in movement speed.  
• The largest velocity-reduction was estimated for distracted individuals due to the 
presence of video camera, by 0.75m/s. Distractions reduced the group velocities by 
0.5m/s.  
• Male occupants had a slightly higher movement speed compared to females, with a 
velocity-difference of 0.06m/s for stair 1 and stair 2, and 0.03m/s for stair 3. 
• The velocity seems to be independent of the interperson distances from 0.6m and 
above. Nevertheless, it is believed that velocity is more dependent on the interperson 
distance when the interperson is rather small, to avoid occupants brushing against 
each other. 
• The flow increase when the density increase. The flow seems to be independent of the 
stair width. Since the flow considers both velocity and density, variation can be seen due to 
the tread/riser configuration. The stair with the shallowest tread depth had the highest flow, 
represented in stair 2 by 0.27m. The maximum flow in stair 2 was seen to be 0.5-1pers/sm. 
• Occupants that was walking alone (Individuals) was observed to choose the location 
that offered more space, while occupants belonging to a social group would rather 
remain in the group and adjust their speed to the other group members. This was most 
obvious in stair 3, which had the highest percentage of individuals. 
• Observations from the experiments indicate a trend that when an increase in stair 
width from 2.12m to the range of 2.3-4.6m, this could affect the occupants to go from 
queue to zigzag pattern. But the transition from queue towards zigzag could also be 
due to the stair becoming more crowded (increased density). It was observed that 
when the occupant density increased in a queue, the pattern resembled a zigzag, as 
people also started to use all location of the stair width. 
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• The middle location was seen to be preferred location among the occupants. This is 
the location furthest away from the handrail. Therefore, it might be an advantage to 
divide wide stairs into different lanes by middle handrail, to offer something to reach 
for in case of misstep or downward falls. 
• Due to risk of inherent confounding variables like handrail location and occupant 
density, it could not be estimated to what extent the use of handrail reduced occupant 
velocity. Both when using/not using handrails, occupants were found within the 
velocity range 0.4-0.9m/s, except for occupants exposed to the middle handrail in stair 
3, who was seen to have slightly lower velocities of 0.3-0.7m/s. 
• Most occupants did not use handrails (75-87%) 
 
 
6.2 Future research 
• A second attempt to evaluate the velocity in descending wide stairs should be done 
when the fire alarm is activated. It would be interesting to see what will happen to the 
density, if it would increase or remain similar. Even though this report gives a 
reasonable estimation, a higher density of the occupant crowd is believed to generate 
more clear relationship between velocity and density. 
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Appendix A: The middle handrail 
In table 9 the total of 320 occupants in stair3 is accounted for, to compare the different usage 
of handrail. Here the middle handrail usage is 10.6 %. However, by evaluate only those 
occupants who can reach it, it is 77 occupants. These are walking between the area “Middle 
A” and “Middle B” and the middle handrail. In this case 46 % where using the middle handrail. 
 
Figure A1: Sketch of location, Stair 3 
 
 
 
 
 
 
 
 
 
 
 
Right (towards 
middle handrail 
Left (towards 
middle handrail 
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Appendix B: Queue and zigzag pattern 
The difference between queue and zigzag pattern is clear from figure B1. When people are 
walking in a queue they tend to follow a straight line and remain behind the person in front 
of them. For zigzag pattern, the occupant would rather choose the opposite location than the 
person in front, to keep a certain distance. A queue pattern was seen for the narrowest stairs, 
stair 1 and stair 2, while zigzag was seen in the widest staircase, stair 3. Nevertheless, the 
reader should keep in mind the inherent uncertainty and risk of confounding variables in visual 
observations. 
 
Figure B1: Different patterns (from the left: Stair 1, stair 2 and stair 3) 
From figure B2 it is seen that occupants are keeping themselves in the middle location until 
the density is sufficiently high that occupants start to also fill the left- and right locations. It 
seems like the walking pattern is changing from queue for very low densities, into more zig 
zag pattern when the density increases.  
 
Figure B2: Stair 1 
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Appendix C: Raw data 
This section contains raw data for all stairs, ordered first stair 1, stair2 and finally stair 3. The 
location in this appendix are from an ascending occupant perspective, while the report is from 
a descending view.  Thus, left in appendix C means right in the report.  
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102 
 group 2,8 2 
4,
8
5 
0,57
7319
588 0,50 f no middle 1 
0,12
755
102 
 group 1,4 2 
4,
9
2 
0,56
9105
691 0,50 f no middle 1 
0,51
020
408
2 
 group 2,1 2 
4,
9
2 
0,56
9105
691 0,50 f no middle 1 
0,22
675
737 
 group 2,8 2 
4,
9
8 
0,56
2248
996 0,49 f no left 1 
0,12
755
102 
 group 0,7 2 
4,
9
8 
0,56
2248
996 0,49 f no middle 1 
2,04
081
632
7 
 ind 1,05 1 
4,
5
2 
0,61
9469
027 0,54 m no left 1 
0,90
702
947
8 
 ind 1,05 1 
5,
5 
0,50
9090
909 0,45 m no middle 1 
0,90
702
947
8 
 group 2,8 2 
4,
5
9 
0,61
0021
786 0,53 f no middle 1 
0,12
755
102 
60 
 
 group 2,8 2 
4,
5
9 
0,61
0021
786 0,53 f 
right 
handrail right 1 
0,12
755
102 
 group 2,8 2 
4,
3
2 
0,64
8148
148 0,57 f no middle 1 
0,12
755
102 
 group 2,8 2 
4,
3
2 
0,64
8148
148 0,57 f no middle 1 
0,12
755
102 
 group 2,8 2 
4,
5
7 
0,61
2691
466 0,54 m no middle 
Clot
hes 
0,12
755
102 
 group 2,8 2 
4,
5
7 
0,61
2691
466 0,54 f no middle 
Clot
hes 
0,12
755
102 
 group 2,8 2 
4,
3
1 
0,64
9651
972 0,57 f 
right 
handrail right 1 
0,12
755
102 
 group 1,75 2 
4,
3
1 
0,64
9651
972 0,57 m no middle 1 
0,32
653
061
2 
 group 2,8 2 
4,
4
5 
0,62
9213
483 0,55 m no middle 1 
0,12
755
102 
 group 2,8 2 
4,
4
5 
0,62
9213
483 0,55 m no left 1 
0,12
755
102 
 group 2,8 3 
5,
1 
0,54
9019
608 0,48 f no left 1 
0,12
755
102 
 group 1,4 3 
5,
1 
0,54
9019
608 0,48 f no middle 1 
0,51
020
408
2 
 group 1,4 3 
5,
1 
0,54
9019
608 0,48 f no right 1 
0,51
020
408
2 
 group 2,8 2 
6,
1 
0,45
9016
393 0,40 m no middle 
Vide
oca
mer
a 
0,12
755
102 
 group 2,8 2 
6,
1 
0,45
9016
393 0,40 f no middle 
Vide
oca
0,12
755
102 
61 
 
mer
a 
 group 2,8 2 
5,
1
8 
0,54
0540
541 0,47 m no middle 1 
0,12
755
102 
 group 2,8 2 
5,
1
8 
0,54
0540
541 0,47 f no left 1 
0,12
755
102 
 ind 2,8 1 
3,
6
1 
0,77
5623
269 0,68 m no right 1 
0,12
755
102 
 ind 1,05 1 
2,
2
9 
1,22
2707
424 1,07 m no right 1 
0,90
702
947
8 
 ind 2,8 1 4 0,7 0,61 f no middle 
Mob
ilep
hon
e 
0,12
755
102 
 ind 1,05 1 
3,
4
8 
0,80
4597
701 0,70 f no middle 1 
0,90
702
947
8 
 ind 0,7 1 
3,
9
4 
0,71
0659
898 0,62 m no middle 1 
2,04
081
632
7 
 ind 2,8 1 
3,
9
4 
0,71
0659
898 0,62 m no middle 1 
0,12
755
102 
 group 2,8 2 
4,
5
9 
0,61
0021
786 0,53 m no left 1 
0,12
755
102 
 group 2,8 2 
4,
5
9 
0,61
0021
786 0,53 f no middle 1 
0,12
755
102 
 group 2,8 2 
5,
7 
0,49
1228
07 0,43 f no right 1 
0,12
755
102 
 group 2,8 2 
5,
7 
0,49
1228
07 0,43 f no middle 1 
0,12
755
102 
 group 1,75 2 
4,
6
5 
0,60
2150
538 0,53 f no right 1 
0,32
653
061
2 
62 
 
 group 2,1 2 
4,
6
5 
0,60
2150
538 0,53 f no middle 1 
0,22
675
737 
 group 2,8 2 
5,
2
4 
0,53
4351
145 0,47 f no left 1 
0,12
755
102 
 group 2,8 2 
5,
2
4 
0,53
4351
145 0,47 f no middle 
Mob
ilep
hon
e 
0,12
755
102 
 group 1,05 2 
4,
2
7 
0,65
5737
705 0,57 m no right 1 
0,90
702
947
8 
 group 0,7 2 
4,
2
7 
0,65
5737
705 0,57 f no middle 1 
2,04
081
632
7 
 group 2,45 2 
3,
9
8 
0,70
3517
588 0,62 m no right 1 
0,16
659
725
1 
 group 1,75 2 
3,
9
8 
0,70
3517
588 0,62 f no middle 1 
0,32
653
061
2 
 group 1,4 2 
4,
2
6 
0,65
7276
995 0,57 m no right 1 
0,51
020
408
2 
 group 1,75 2 
4,
2
6 
0,65
7276
995 0,57 f no middle 1 
0,32
653
061
2 
 ind 1,75 1 4 0,7 0,61 m no middle 1 
0,32
653
061
2 
 group 2,8 2 
4,
0
6 
0,68
9655
172 0,60 m no left 1 
0,12
755
102 
 group 1,4 2 
4,
0
6 
0,68
9655
172 0,60 f no middle 1 
0,51
020
408
2 
63 
 
 ind 2,8 1 
4,
8
4 
0,57
8512
397 0,51 f 
right 
handrail right 1 
0,12
755
102 
 group 1,4 2 
3,
4
7 
0,80
6916
427 0,71 m no middle 1 
0,51
020
408
2 
 group 1,4 2 
3,
4
7 
0,80
6916
427 0,71 f no right 1 
0,51
020
408
2 
 group 2,8 2 
3,
4
1 
0,82
1114
37 0,72 f 
right 
handrail right 1 
0,12
755
102 
 group 2,8 2 
3,
4
1 
0,82
1114
37 0,72 f no middle 1 
0,12
755
102 
 group 1,4 2 
3,
8
6 
0,72
5388
601 0,63 m no left 
Mob
ilep
hon
e 
0,51
020
408
2 
 group 1,75 2 
3,
8
6 
0,72
5388
601 0,63 f no middle 1 
0,32
653
061
2 
 group 1,05 2 
3,
2
2 
0,86
9565
217 0,76 f 
right 
handrail right 1 
0,90
702
947
8 
 group 1,05 2 
3,
2
2 
0,86
9565
217 0,76 f no middle 1 
0,90
702
947
8 
 group 2,8 2 
4,
2
5 
0,65
8823
529 0,58 m 
right 
handrail right 1 
0,12
755
102 
 group 2,8 2 
4,
2
5 
0,65
8823
529 0,58 m no middle 1 
0,12
755
102 
 group 2,8 2 
5,
1
2 
0,54
6875 0,48 f no left 1 
0,12
755
102 
 group 2,8 2 
5,
1
2 
0,54
6875 0,48 f no middle 1 
0,12
755
102 
64 
 
 group 2,8 2 
4,
2 
0,66
6666
667 0,58 m no middle 1 
0,12
755
102 
 group 0,7 2 
4,
2 
0,66
6666
667 0,58 f no middle 1 
2,04
081
632
7 
 group 1,05 2 
3,
8
2 
0,73
2984
293 0,64 f no middle 1 
0,90
702
947
8 
 group 1,05 2 
3,
8
2 
0,73
2984
293 0,64 f no middle 1 
0,90
702
947
8 
 group 0,7 2 
4,
6
5 
0,60
2150
538 0,53 m no middle 1 
2,04
081
632
7 
 group 1,05 2 
4,
6
5 
0,60
2150
538 0,53 f no right 
Clot
hes 
0,90
702
947
8 
 group 1,05 2 
3,
9
3 
0,71
2468
193 0,62 m 
right 
handrail right 1 
0,90
702
947
8 
 group 0,7 2 
3,
9
3 
0,71
2468
193 0,62 f 
right 
handrail right 1 
2,04
081
632
7 
 group 1,75 2 
5,
3
7 
0,52
1415
27 0,46 m no left 1 
0,32
653
061
2 
 group 1,4 2 
5,
3
7 
0,52
1415
27 0,46 f no middle 1 
0,51
020
408
2 
 ind 1,05 1 
4,
1
4 
0,67
6328
502 0,59 m no left 1 
0,90
702
947
8 
 ind 1,05 1 
3,
7
9 
0,73
8786
28 0,65 m left handrail left 1 
0,90
702
65 
 
947
8 
 group 0,7 2 
4,
4
7 
0,62
6398
21 0,55 f no middle 1 
2,04
081
632
7 
 group 2,8 2 
4,
4
7 
0,62
6398
21 0,55 f no middle 1 
0,12
755
102 
 group 1,4 2 
5,
6
9 
0,49
2091
388 0,43 m no middle 1 
0,51
020
408
2 
 group 2,8 2 
5,
6
9 
0,49
2091
388 0,43 f no left 1 
0,12
755
102 
 ind 2,8 1 
4,
4
6 
0,62
7802
691 0,55 f no left 1 
0,12
755
102 
 ind 2,8 1 
4,
7
8 
0,58
5774
059 0,51 f no middle 1 
0,12
755
102 
 ind 2,8 1 
2,
7
5 
1,01
8181
818 0,89 f 
right 
handrail middle 1 
0,12
755
102 
 ind 2,8 1 
4,
8
5 
0,57
7319
588 0,50 m no left 1 
0,12
755
102 
 group 2,8 3 
4,
4
5 
0,62
9213
483 0,55 m 
right 
handrail right 1 
0,12
755
102 
 group 2,8 3 
4,
4
5 
0,62
9213
483 0,55 f no middle 1 
0,12
755
102 
 group 2,8 3 
4,
4
5 
0,62
9213
483 0,55 f no left 1 
0,12
755
102 
 group 0,7 2 
3,
8
6 
0,72
5388
601 0,63 m no right 1 
2,04
081
632
7 
 group 0,7 2 
3,
8
6 
0,72
5388
601 0,63 f no middle 1 
2,04
081
632
7 
66 
 
 ind 1,75 1 
4,
2
5 
0,65
8823
529 0,58 f no middle 1 
0,32
653
061
2 
 ind 2,8 1 
4,
5
2 
0,61
9469
027 0,54 f no left 
Vide
oca
mer
a 
0,12
755
102 
 ind 2,8 1 
4,
7
1 
0,59
4479
83 0,52 f 
right 
handrail right 1 
0,12
755
102 
 group 1,4 3 
4,
9
8 
0,56
2248
996 0,49 f no left 1 
0,51
020
408
2 
 group 2,8 3 
4,
9
8 
0,56
2248
996 0,49 f no middle 1 
0,12
755
102 
 group 0,7 3 
4,
9
8 
0,56
2248
996 0,49 f no right 1 
2,04
081
632
7 
 group 1,05 2 
4,
2
6 
0,65
7276
995 0,57 m no middle 1 
0,90
702
947
8 
 group 1,4 2 
4,
2
6 
0,65
7276
995 0,57 f no middle 1 
0,51
020
408
2 
 ind 1,4 1 
4,
5
9 
0,61
0021
786 0,53 f no middle 1 
0,51
020
408
2 
 ind 1,4 2 
5,
3
7 
0,52
1415
27 0,46 m no middle 1 
0,51
020
408
2 
 ind 1,05 2 
3,
9
9 
0,70
1754
386 0,61 f 
right 
handrail right 1 
0,90
702
947
8 
 group 1,4 2 
4,
5
3 
0,61
8101
545 0,54 m no middle 1 
0,51
020
408
2 
67 
 
 group 1,4 2 
4,
5
3 
0,61
8101
545 0,54 f no right 1 
0,51
020
408
2 
 group 2,8 2 
4,
5
7 
0,61
2691
466 0,54 f no left 1 
0,12
755
102 
 group 1,75 2 
4,
5
7 
0,61
2691
466 0,54 m no middle 1 
0,32
653
061
2 
 group 1,75 2 
4,
7
7 
0,58
7002
096 0,51 m no middle 1 
0,32
653
061
2 
 group 1,75 2 
4,
7
7 
0,58
7002
096 0,51 f no right 1 
0,32
653
061
2 
 ind 1,05 1 
3,
4
7 
0,80
6916
427 0,71 m no middle 1 
0,90
702
947
8 
 ind 0,7 1 
4,
4
6 
0,62
7802
691 0,55 m no left 1 
2,04
081
632
7 
 ind 0,7 1 
4,
3
3 
0,64
6651
27 0,57 m no left 1 
2,04
081
632
7 
 group 2,8 3 
4,
5
2 
0,61
9469
027 0,54 m no middle 1 
0,12
755
102 
 group 0,7 3 
4,
5
2 
0,61
9469
027 0,54 m no middle 1 
2,04
081
632
7 
 group 2,45 3 
4,
5
2 
0,61
9469
027 0,54 m no right 1 
0,16
659
725
1 
 group 2,8 2 
4,
5
8 
0,61
1353
712 0,53 m no right 1 
0,12
755
102 
68 
 
 group 2,8 2 
4,
5
8 
0,61
1353
712 0,53 m no middle 
Clot
hes 
0,12
755
102 
 ind 2,8 1 
4,
0
7 
0,68
7960
688 0,60 m left handrail left 1 
0,12
755
102 
 group 2,8 2 
4,
7
8 
0,58
5774
059 0,51 m no middle 1 
0,12
755
102 
 group 2,8 2 
4,
7
8 
0,58
5774
059 0,51 f left handrail left 1 
0,12
755
102 
 ind 2,8 1 
3,
8
7 
0,72
3514
212 0,63 m no middle 1 
0,12
755
102 
 group 2,8 2 
3,
9
9 
0,70
1754
386 0,61 m no left 1 
0,12
755
102 
 group 1,4 2 
3,
9
9 
0,70
1754
386 0,61 f no middle 1 
0,51
020
408
2 
 group 2,8 2 
5,
9
4 
0,47
1380
471 0,41 m no right 
Mob
ilep
hon
e 
0,12
755
102 
 group 2,8 2 
5,
9
4 
0,47
1380
471 0,41 m no middle 1 
0,12
755
102 
 ind 2,8 1 
4,
3
2 
0,64
8148
148 0,57 m no left 
Mob
ilep
hon
e 
0,12
755
102 
 group 1,4 2 
5,
7
1 
0,49
0367
776 0,43 m no right 1 
0,51
020
408
2 
 group 2,8 2 
5,
7
1 
0,49
0367
776 0,43 f no middle 1 
0,12
755
102 
 ind 0,7 1 
4,
7
8 
0,58
5774
059 0,51 m no left 1 
2,04
081
632
7 
69 
 
 ind 1,05 1 
4,
7 
0,59
5744
681 0,52 m left handrail left 1 
0,90
702
947
8 
 group 1,05 2 
5,
1
6 
0,54
2635
659 0,47 m left handrail right 1 
0,90
702
947
8 
 group 1,05 2 
5,
1
6 
0,54
2635
659 0,47 f no middle 1 
0,90
702
947
8 
 group 0,7 2 
4,
6
5 
0,60
2150
538 0,53 m no right 1 
2,04
081
632
7 
 group 0,7 2 
4,
6
5 
0,60
2150
538 0,53 m no middle 1 
2,04
081
632
7 
 group 1,05 2 
5,
2
5 
0,53
3333
333 0,47 m 
right 
handrail right 1 
0,90
702
947
8 
 group 0,7 2 
5,
2
5 
0,53
3333
333 0,47 f no middle 1 
2,04
081
632
7 
 group 2,45 2 
4,
9
6 
0,56
4516
129 0,49 m no middle 1 
0,16
659
725
1 
 group 2,8 2 
4,
9
6 
0,56
4516
129 0,49 f left handrail left 1 
0,12
755
102 
 group 1,4 2 
4,
7
1 
0,59
4479
83 0,52 f no middle 1 
0,51
020
408
2 
 group 1,75 2 
4,
7
1 
0,59
4479
83 0,52 f no middle 1 
0,32
653
061
2 
 group 2,8 4 
4,
3
9 
0,63
7813
212 0,56 f no left 1 
0,12
755
102 
70 
 
 group 0,7 4 
4,
3
9 
0,63
7813
212 0,56 m no middle 1 
2,04
081
632
7 
 group 0,7 4 
4,
3
9 
0,63
7813
212 0,56 m 
right 
handrail right 1 
2,04
081
632
7 
 group 2,8 4 
4,
3
9 
0,63
7813
212 0,56 m 
right 
handrail right 1 
0,12
755
102 
 group 2,8 2 
4,
1
2 
0,67
9611
65 0,59 m 
right 
handrail right 1 
0,12
755
102 
 group 2,8 2 
4,
1
2 
0,67
9611
65 0,59 f no middle 1 
0,12
755
102 
 ind 2,8 1 
4,
2
5 
0,65
8823
529 0,58 f no middle 1 
0,12
755
102 
 group 0,7 2 
6,
2
1 
0,45
0885
668 0,39 m 
right 
handrail right 
Vide
oca
mer
a 
2,04
081
632
7 
 group 2,8 2 
6,
2
1 
0,45
0885
668 0,39 f no middle 
Vide
oca
mer
a 
0,12
755
102 
 group 2,8 2 
4,
5
8 
0,61
1353
712 0,53 f no left 1 
0,12
755
102 
 group 2,8 2 
4,
5
8 
0,61
1353
712 0,53 f no middle 1 
0,12
755
102 
 group 2,8 2 
4,
3
3 
0,64
6651
27 0,57 m no middle 1 
0,12
755
102 
 group 2,8 2 
4,
3
3 
0,64
6651
27 0,57 m no middle 1 
0,12
755
102 
 ind 2,8 1 
6,
3
4 
0,44
1640
379 0,39 f left handrail left 
Vide
oca
mer
a 
0,12
755
102 
71 
 
 ind 1,4 1 
5,
9
5 
0,47
0588
235 0,41 f no left 
Mob
ilep
hon
e 
0,51
020
408
2 
 group 2,8 2 
6,
0
2 
0,46
5116
279 0,41 f no left 1 
0,12
755
102 
 group 2,8 2 
6,
0
2 
0,46
5116
279 0,41 m left handrail left 1 
0,12
755
102 
 group 1,4 2 4 0,7 0,61 f no middle 1 
0,51
020
408
2 
 group 2,8 2 4 0,7 0,61 f no right 
Mob
ilep
hon
e 
0,12
755
102 
 group 2,8 2 
6,
5
3 
0,42
8790
199 0,38 f left handrail left 1 
0,12
755
102 
 group 2,8 2 
6,
5
3 
0,42
8790
199 0,38 f no middle 1 
0,12
755
102 
 group 2,8 2 
5,
5 
0,50
9090
909 0,45 m left handrail left 1 
0,12
755
102 
 group 1,4 2 
5,
5 
0,50
9090
909 0,45 m no middle 1 
0,51
020
408
2 
 group 2,8 2 
5,
8
2 
0,48
1099
656 0,42 f left handrail left 1 
0,12
755
102 
 group 2,8 2 
5,
8
2 
0,48
1099
656 0,42 f no middle 1 
0,12
755
102 
 group 2,8 3 
5,
4
9 
0,51
0018
215 0,45 f left handrail left 
Vide
oca
mer
a 
0,12
755
102 
 group 2,8 3 
5,
4
9 
0,51
0018
215 0,45 f no middle 1 
0,12
755
102 
72 
 
 group 2,8 3 
5,
4
9 
0,51
0018
215 0,45 m no right 
Vide
oca
mer
a 
0,12
755
102 
 group 1,05 2 
6,
6 
0,42
4242
424 0,37 m 
right 
handrail right 
Vide
oca
mer
a 
0,90
702
947
8 
 group 0,7 2 
6,
6 
0,42
4242
424 0,37 f no middle 
Vide
oca
mer
a 
2,04
081
632
7 
 group 2,8 2 
5,
1 
0,54
9019
608 0,48 m left handrail left 
Vide
oca
mer
a 
0,12
755
102 
 group 0,7 2 
5,
1 
0,54
9019
608 0,48 m no middle 1 
2,04
081
632
7 
 group 2,8 2 
5,
2
4 
0,53
4351
145 0,47 f no left 
Mob
ilep
hon
e 
0,12
755
102 
 group 2,8 2 
5,
2
4 
0,53
4351
145 0,47 f no middle 1 
0,12
755
102 
 ind 1,4 1 
4,
5
9 
0,61
0021
786 0,53 m no left 1 
0,51
020
408
2 
 ind 2,8 1 
5,
0
4 
0,55
5555
556 
0,4858
99837 f no right 1 
0,12
755
102 
 ind 0,7 1 
5,
5
1 
0,50
8166
969 
0,4444
52846 f 
right 
handrail right 1 
2,04
081
632
7 
 ind 2,8 1 
3,
6 
0,77
7777
778 
0,6802
59772 m no middle 1 
0,12
755
102 
 group 2,8 2 
3,
3
4 
0,83
8323
353 
0,7332
14126 m no middle 1 
0,12
755
102 
73 
 
 group 2,8 2 
3,
3
4 
0,83
8323
353 
0,7332
14126 f no middle 
Mob
ilep
hon
e 
0,12
755
102 
 ind 2,8 1 
4,
2
5 
0,65
8823
529 
0,5762
20042 m no right 1 
0,12
755
102 
 group 0,7 2 
3,
8
6 
0,72
5388
601 
0,6344
39166 m no right 1 
2,04
081
632
7 
 group 2,8 2 
3,
8
6 
0,72
5388
601 
0,6344
39166 f no middle 1 
0,12
755
102 
 ind 0,7 1 
3,
4 
0,82
3529
412 
0,7202
75053 m 
right 
handrail right 1 
2,04
081
632
7 
 group 1,05 2 
3,
4
7 
0,80
6916
427 
0,7057
45009 m no right 1 
0,90
702
947
8 
 group 2,8 2 
3,
4
7 
0,80
6916
427 
0,7057
45009 m no middle 1 
0,12
755
102 
 ind 2,8 1 
4,
0
6 
0,68
9655
172 
0,6031
86005 m no left 1 
0,12
755
102 
 group 2,8 2 
3,
5
9 
0,77
9944
29 
0,6821
54646 m no middle 1 
0,12
755
102 
 group 1,4 2 
3,
5
9 
0,77
9944
29 
0,6821
54646 f left handrail left 1 
0,51
020
408
2 
 ind 2,8 1 
4,
3
8 
0,63
9269
406 
0,5591
17621 m 
right 
handrail right 1 
0,12
755
102 
 group 2,8 2 
5,
4
4 
0,51
4705
882 
0,4501
71908 m no right 
Clot
hes 
0,12
755
102 
 group 2,8 2 
5,
4
4 
0,51
4705
882 
0,4501
71908 f no middle 
Clot
hes 
0,12
755
102 
74 
 
 ind 1,4 1 
6,
6
7 
0,41
9790
105 
0,3671
56699 f no right 
Clot
hes 
0,51
020
408
2 
 group 2,8 2 
4,
9
1 
0,57
0264
766 
0,4987
64802 f no middle 1 
0,12
755
102 
 group 0,7 2 
4,
9
1 
0,57
0264
766 
0,4987
64802 f no middle 
Clot
hes 
2,04
081
632
7 
 ind 2,8 1 4 0,7 
0,6122
33795 m no middle 1 
0,12
755
102 
 group 2,8 2 
5,
3
7 
0,52
1415
27 
0,4560
40071 f no right 1 
0,12
755
102 
 group 2,8 2 
5,
3
7 
0,52
1415
27 
0,4560
40071 f no middle 1 
0,12
755
102 
 ind 2,8 1 
6,
2
7 
0,44
6570
973 
0,3905
79774 f no middle 
Mob
ilep
hon
e 
0,12
755
102 
 group 2,8 2 
5,
3
5 
0,52
3364
486 
0,4577
44893 m left handrail left 1 
0,12
755
102 
 group 2,8 2 
5,
3
5 
0,52
3364
486 
0,4577
44893 f no middle 1 
0,12
755
102 
 group 0,7 2 
4,
1
3 
0,67
7966
102 
0,5929
62513 m no middle 1 
2,04
081
632
7 
 group 1,05 2 
4,
1
3 
0,67
7966
102 
0,5929
62513 f no right 1 
0,90
702
947
8 
 group 2,8 2 
4,
6
4 
0,60
3448
276 
0,5277
87754 m 
right 
handrail right 1 
0,12
755
102 
 group 2,8 2 
4,
6
4 
0,60
3448
276 
0,5277
87754 f no middle 1 
0,12
755
102 
75 
 
 ind 2,8 1 
4,
9
7 
0,56
3380
282 
0,4927
43497 f no middle 
Mob
ilep
hon
e 
0,12
755
102 
 group 2,8 2 
4,
9
2 
0,56
9105
691 
0,4977
51053 f no middle 1 
0,12
755
102 
 group 2,8 2 
4,
9
2 
0,56
9105
691 
0,4977
51053 f left handrail left 1 
0,12
755
102 
 group 0,7 4 
5,
6
9 
0,49
2091
388 
0,4303
92826 f no left 
Clot
hes 
2,04
081
632
7 
 group 2,8 4 
5,
6
9 
0,49
2091
388 
0,4303
92826 f no middle 1 
0,12
755
102 
 group 2,8 4 
5,
6
9 
0,49
2091
388 
0,4303
92826 f no middle 1 
0,12
755
102 
 group 2,8 4 
5,
6
9 
0,49
2091
388 
0,4303
92826 f no right 1 
0,12
755
102 
 group 2,8 2 
3,
4 
0,82
3529
412 
0,7202
75053 m no middle 
Vide
oca
mer
a 
0,12
755
102 
 group 2,8 2 
3,
4 
0,82
3529
412 
0,7202
75053 f no middle 1 
0,12
755
102 
 group 2,8 2 
3,
5
3 
0,79
3201
133 
0,6937
49343 f no middle 1 
0,12
755
102 
 group 2,8 2 
3,
5
3 
0,79
3201
133 
0,6937
49343 f no middle 1 
0,12
755
102 
 ind 2,8 1 
5,
8
3 
0,48
0274
443 
0,4200
57492 f left handrail left 1 
0,12
755
102 
 group 2,8 3 
4,
9
3 
0,56
7951
318 
0,4967
41416 f no left 1 
0,12
755
102 
 group 2,8 3 
4,
9
3 
0,56
7951
318 
0,4967
41416 f no middle 1 
0,12
755
102 
76 
 
 group 2,8 3 
4,
9
3 
0,56
7951
318 
0,4967
41416 f no right 
Mob
ilep
hon
e 
0,12
755
102 
 group 0,7 2 
5,
1 
0,54
9019
608 
0,4801
83369 f no right  
2,04
081
632
7 
 group 1,05 2 
5,
1 
0,54
9019
608 
0,4801
83369 f no middle  
0,90
702
947
8 
 group 2,1 2 
4,
7
7 
0,58
7002
096 
0,5134
03602 f no left 
Mob
ilep
hon
e 
0,22
675
737 
 group 0,7 2 
4,
7
7 
0,58
7002
096 
0,5134
03602 f no middle 1 
2,04
081
632
7 
 ind 2,8 1 
4,
7
1 
0,59
4479
83 
0,5199
43775 m 
right 
handrail right 1 
0,12
755
102 
 ind 1,75 1 
3,
5
3 
0,79
3201
133 
0,6937
49343 m no right 1 
0,32
653
061
2 
 ind 1,4 1 
3,
6
6 
0,76
5027
322 
0,6691
07973 m no middle 1 
0,51
020
408
2 
 group 2,8 2 
6,
2
2 
0,45
0160
772 
0,3937
19482 m no middle 
Mob
ilep
hon
e 
0,12
755
102 
 group 2,8 2 
6,
2
2 
0,45
0160
772 
0,3937
19482 m no middle 1 
0,12
755
102 
 group 2,8 2 
5,
4
3 
0,51
5653
775 
0,4510
00954 m no middle 1 
0,12
755
102 
 group 2,8 2 
5,
4
3 
0,51
5653
775 
0,4510
00954 f no right 1 
0,12
755
102 
77 
 
 ind 2,8 1 
3,
8
6 
0,72
5388
601 
0,6344
39166 m left handrail left 1 
0,12
755
102 
 group 1,05 2 
4,
3
9 
0,63
7813
212 
0,5578
44005 m no middle 1 
0,90
702
947
8 
 group 1,4 2 
4,
3
9 
0,63
7813
212 
0,5578
44005 m no middle 1 
0,51
020
408
2 
 group 2,8 2 
3,
3
4 
0,83
8323
353 
0,7332
14126 m no left 1 
0,12
755
102 
 group 2,8 2 
3,
3
4 
0,83
8323
353 
0,7332
14126 m no middle 1 
0,12
755
102 
 group 2,8 2 
4,
6
5 
0,60
2150
538 
0,5266
52727 m left handrail left 1 
0,12
755
102 
 group 2,8 2 
4,
6
5 
0,60
2150
538 
0,5266
52727 f no middle 1 
0,12
755
102 
 group 1,05 2 
3,
8
6 
0,72
5388
601 
0,6344
39166 f no left 1 
0,90
702
947
8 
 group 0,7 2 
3,
8
6 
0,72
5388
601 
0,6344
39166 m no middle 1 
2,04
081
632
7 
 group 1,75 2 
3,
5
3 
0,79
3201
133 
0,6937
49343 m no left 1 
0,32
653
061
2 
 group 1,4 2 
3,
5
3 
0,79
3201
133 
0,6937
49343 m no middle 1 
0,51
020
408
2 
 group 1,05 2 
5,
7 
0,49
1228
07 
0,4296
37751 m no middle 
Vide
oca
mer
a 
0,90
702
947
8 
 group 1,05 2 
5,
7 
0,49
1228
07 
0,4296
37751 f no middle 
Vide
oca
0,90
702
78 
 
mer
a 
947
8 
 group 0,7 2 
5,
2
3 
0,53
5372
849 
0,4682
47644 m 
right 
handrail right 1 
2,04
081
632
7 
 group 0,7 2 
5,
2
3 
0,53
5372
849 
0,4682
47644 f no middle 1 
2,04
081
632
7 
 group 1,75 2 
5,
6
2 
0,49
8220
641 
0,4357
53591 f left handrail left 
Vide
oca
mer
a 
0,32
653
061
2 
 group 1,4 2 
5,
6
2 
0,49
8220
641 
0,4357
53591 f no middle 
Vide
oca
mer
a 
0,51
020
408
2 
 group 1,4 3 
4,
5
9 
0,61
0021
786 
0,5335
37076 f no left 1 
0,51
020
408
2 
 group 1,75 3 
4,
5
9 
0,61
0021
786 
0,5335
37076 f no middle 1 
0,32
653
061
2 
 group 2,8 3 
4,
5
9 
0,61
0021
786 
0,5335
37076 f no right 1 
0,12
755
102 
 group 1,05 3 
4,
1
9 
0,66
8257
757 
0,5844
71403 f no middle 1 
0,90
702
947
8 
 group 2,8 3 
4,
1
9 
0,66
8257
757 
0,5844
71403 f no middle 1 
0,12
755
102 
 group 0,7 3 
4,
1
9 
0,66
8257
757 
0,5844
71403 m no middle 1 
2,04
081
632
7 
 group 2,8 2 
4,
9
8 
0,56
2248
996 
0,4917
54052 m no middle 1 
0,12
755
102 
 group 2,8 2 
4,
9
8 
0,56
2248
996 
0,4917
54052 f left handrail left 1 
0,12
755
102 
79 
 
 group 2,8 2 
4,
7
2 
0,59
3220
339 
0,5188
42199 f no right 
Clot
hes 
0,12
755
102 
 group 0,7 2 
4,
7
2 
0,59
3220
339 
0,5188
42199 f no right 1 
2,04
081
632
7 
 ind 2,8 1 
5,
6
3 
0,49
7335
702 
0,4349
79606 f no left 1 
0,12
755
102 
 group 2,1 2 
4,
0
6 
0,68
9655
172 
0,6031
86005 f no middle 1 
0,22
675
737 
 group 2,8 2 
4,
0
6 
0,68
9655
172 
0,6031
86005 f 
right 
handrail right 1 
0,12
755
102 
 group 0,7 2 
4,
7
9 
0,58
4551
148 
0,5112
59954 m left handrail left 1 
2,04
081
632
7 
 group 1,05 2 
4,
7
9 
0,58
4551
148 
0,5112
59954 f no middle 1 
0,90
702
947
8 
 group 1,75 2 
4,
6
5 
0,60
2150
538 
0,5266
52727 m no middle 1 
0,32
653
061
2 
 group 1,75 2 
4,
6
5 
0,60
2150
538 
0,5266
52727 f left handrail left 1 
0,32
653
061
2 
 group 2,8 3 
4,
7
8 
0,58
5774
059 
0,5123
29536 m no left 1 
0,12
755
102 
 group 0,7 3 
4,
7
8 
0,58
5774
059 
0,5123
29536 f no left 1 
2,04
081
632
7 
 group 2,8 3 
4,
7
8 
0,58
5774
059 
0,5123
29536 f no middle 1 
0,12
755
102 
 group 1,4 2 
4,
1
3 
0,67
7966
102 
0,5929
62513 f no left 1 
0,51
020
408
2 
80 
 
 group 1,4 2 
4,
1
3 
0,67
7966
102 
0,5929
62513 f no middle 1 
0,51
020
408
2 
 ind 0,7 1 
3,
8
1 
0,73
4908
136 
0,6427
65139 m no left 
Clot
hes 
2,04
081
632
7 
 group 1,05 2 
4,
1
9 
0,66
8257
757 
0,5844
71403 m no left 1 
0,90
702
947
8 
 group 1,4 2 
4,
1
9 
0,66
8257
757 
0,5844
71403 f no middle 1 
0,51
020
408
2 
 group 1,05 2 
4,
6
4 
0,60
3448
276 
0,5277
87754 f no left 1 
0,90
702
947
8 
 group 1,4 2 
4,
6
4 
0,60
3448
276 
0,5277
87754 f no middle 1 
0,51
020
408
2 
 ind 2,8 1 
3,
9
9 
0,70
1754
386 
0,6137
68216 f no left 1 
0,12
755
102 
 group 1,4 2 
3,
4
7 
0,80
6916
427 
0,7057
45009 m left handrail left 1 
0,51
020
408
2 
 group 2,8 2 
3,
4
7 
0,80
6916
427 
0,7057
45009 f no middle 1 
0,12
755
102 
 ind 2,8 1 
3,
2
8 
0,85
3658
537 
0,7466
26579 f 
right 
handrail right 1 
0,12
755
102 
 group 1,4 2 
3,
8 
0,73
6842
105 
0,6444
56626 m no left 1 
0,51
020
408
2 
 group 2,8 2 
3,
8 
0,73
6842
105 
0,6444
56626 f no middle 1 
0,12
755
102 
81 
 
 group 2,8 2 
3,
7
4 
0,74
8663
102 
0,6547
95503 m no middle 1 
0,12
755
102 
 group 2,8 2 
3,
7
4 
0,74
8663
102 
0,6547
95503 m no middle 1 
0,12
755
102 
 group 0,7 2 
3,
6 
0,77
7777
778 
0,6802
59772 m no middle 1 
2,04
081
632
7 
 group 0,7 2 
3,
6 
0,77
7777
778 
0,6802
59772 m no right 1 
2,04
081
632
7 
 group 2,8 3 
3,
4 
0,82
3529
412 
0,7202
75053 m no left 1 
0,12
755
102 
 group 2,8 3 
3,
4 
0,82
3529
412 
0,7202
75053 m no middle 1 
0,12
755
102 
 group 2,8 3 
3,
4 
0,82
3529
412 
0,7202
75053 m no right 1 
0,12
755
102 
 group 2,8 2 
4,
3
3 
0,64
6651
27 
0,5655
73945 m no middle 1 
0,12
755
102 
 group 2,8 2 
4,
3
3 
0,64
6651
27 
0,5655
73945 m no middle 1 
0,12
755
102 
 ind 2,8 1 
4,
7 
0,59
5744
681 
0,5210
50038 f left handrail left 1 
0,12
755
102 
 ind 2,8 1 
4,
3
1 
0,64
9651
972 
0,5681
98418 m left handrail left 1 
0,12
755
102 
 group 2,8 2 
6,
6
1 
0,42
3600
605 
0,3704
89437 m no middle 1 
0,12
755
102 
 group 2,8 2 
6,
6
1 
0,42
3600
605 
0,3704
89437 m no middle 1 
0,12
755
102 
 group 2,8 2 
6,
1
5 
0,45
5284
553 
0,3982
00842 m no right 1 
0,12
755
102 
82 
 
 group 0,7 2 
6,
1
5 
0,45
5284
553 
0,3982
00842 f no middle 1 
2,04
081
632
7 
 ind 0,7 1 
4,
9
1 
0,57
0264
766 
0,4987
64802 f no middle 1 
2,04
081
632
7 
 group 0,7 2 
5,
2
4 
0,53
4351
145 
0,4673
54042 f no middle 1 
2,04
081
632
7 
 group 0,7 2 
5,
2
4 
0,53
4351
145 
0,4673
54042 f 
right 
handrail right 1 
2,04
081
632
7 
 group 2,8 2 
4,
5
8 
0,61
1353
712 
0,5347
02004 m no left 1 
0,12
755
102 
 group 0,7 2 
4,
5
8 
0,61
1353
712 
0,5347
02004 f no middle 1 
2,04
081
632
7 
 ind 0,7 1 
5,
9
5 
0,47
0588
235 
0,4115
85745 f no right 1 
2,04
081
632
7 
 group 1,75 2 
4,
2 
0,66
6666
667 
0,5830
79805 m no left 1 
0,32
653
061
2 
 group 1,75 2 
4,
2 
0,66
6666
667 
0,5830
79805 f no middle 1 
0,32
653
061
2 
 group 1,05 2 
4,
7
8 
0,58
5774
059 
0,5123
29536 m no right 1 
0,90
702
947
8 
 group 0,7 2 
4,
7
8 
0,58
5774
059 
0,5123
29536 f no middle 1 
2,04
081
632
7 
 group 0,7 2 
3,
7
9 
0,73
8786
28 
0,6461
5704 m no middle 1 
2,04
081
83 
 
632
7 
 group 0,7 2 
3,
7
9 
0,73
8786
28 
0,6461
5704 f no middle 1 
2,04
081
632
7 
 group 0,7 2 
4,
2
6 
0,65
7276
995 
0,5748
67413 m no middle 1 
2,04
081
632
7 
 group 1,05 2 
4,
2
6 
0,65
7276
995 
0,5748
67413 m no middle 1 
0,90
702
947
8 
 group 0,7 3 
3,
6 
0,77
7777
778 
0,6802
59772 m no left 1 
2,04
081
632
7 
 group 0,7 3 
3,
6 
0,77
7777
778 
0,6802
59772 m no middle 1 
2,04
081
632
7 
 group 1,4 3 
3,
6 
0,77
7777
778 
0,6802
59772 m no middle 1 
0,51
020
408
2 
 ind 0,7 1 
4,
1
3 
0,67
7966
102 
0,5929
62513 m no left 1 
2,04
081
632
7 
 group 2,1 2 
4,
0
6 
0,68
9655
172 
0,6031
86005 m no middle 1 
0,22
675
737 
 group 1,05 2 
4,
0
6 
0,68
9655
172 
0,6031
86005 m no middle 1 
0,90
702
947
8 
 group 2,8 2 
3,
4
1 
0,82
1114
37 
0,7181
62809 m no middle 1 
0,12
755
102 
 group 2,8 2 
3,
4
1 
0,82
1114
37 
0,7181
62809 m 
right 
handrail right 1 
0,12
755
102 
 group 1,05 2 
3,
1
5 
0,88
8888
889 
0,7774
3974 m no middle 1 
0,90
702
84 
 
947
8 
 group 0,7 2 
3,
1
5 
0,88
8888
889 
0,7774
3974 m 
right 
handrail right 1 
2,04
081
632
7 
 ind 0,7 1 
3,
6 
0,77
7777
778 
0,6802
59772 m no middle 1 
2,04
081
632
7 
 group 2,8 2 
3,
2
7 
0,85
6269
113 
0,7489
09841 m no middle 1 
0,12
755
102 
 group 1,4 2 
3,
2
7 
0,85
6269
113 
0,7489
09841 m no left 
Clot
hes 
0,51
020
408
2 
 ind 2,8 1 
3,
6
7 
0,76
2942
779 
0,6672
8479 m no right 1 
0,12
755
102 
 group 0,7 3 
4,
2
6 
0,65
7276
995 
0,5748
67413 m no right 1 
2,04
081
632
7 
 group 2,8 3 
4,
2
6 
0,65
7276
995 
0,5748
67413 m no middle 1 
0,12
755
102 
 group 2,8 3 
4,
2
6 
0,65
7276
995 
0,5748
67413 m no left 1 
0,12
755
102 
 group 2,8 2 
3,
9
9 
0,70
1754
386 
0,6137
68216 f no left 1 
0,12
755
102 
 group 2,8 2 
3,
9
9 
0,70
1754
386 
0,6137
68216 f no right 1 
0,12
755
102 
 ind 0,7 1 
3,
9
3 
0,71
2468
193 
0,6231
38723 m no middle 1 
2,04
081
632
7 
 ind 2,8 1 
3,
2 
0,87
5 
0,7652
92244 m no left 
Mob
ilep
hon
e 
0,12
755
102 
85 
 
 group 2,8 2 
3,
1
5 
0,88
8888
889 
0,7774
3974 m no left 1 
0,12
755
102 
 group 1,4 2 
3,
1
5 
0,88
8888
889 
0,7774
3974 m no middle 1 
0,51
020
408
2 
 group 2,8 2 
4,
3
2 
0,64
8148
148 
0,5668
83144 m 
right 
handrail middle 1 
0,12
755
102 
 group 2,8 2 
4,
3
2 
0,64
8148
148 
0,5668
83144 m no middle 1 
0,12
755
102 
 group 0,7 2 
3,
8
6 
0,72
5388
601 
0,6344
39166 m no middle 1 
2,04
081
632
7 
 group 2,8 2 
3,
8
6 
0,72
5388
601 
0,6344
39166 m no left 1 
0,12
755
102 
 group 1,4 2 
3,
4
1 
0,82
1114
37 
0,7181
62809 m 
right 
handrail right 1 
0,51
020
408
2 
 group 1,05 2 
3,
4
1 
0,82
1114
37 
0,7181
62809 m no middle 1 
0,90
702
947
8 
 group 1,4 2 
3,
0
2 
0,92
7152
318 
0,8109
05689 m no left 1 
0,51
020
408
2 
 group 0,7 2 
3,
0
2 
0,92
7152
318 
0,8109
05689 f no middle 1 
2,04
081
632
7 
 group 1,4 2 
3,
4
8 
0,80
4597
701 
0,7037
17006 m 
right 
handrail right 1 
0,51
020
408
2 
 group 1,4 2 
3,
4
8 
0,80
4597
701 
0,7037
17006 m no middle 1 
0,51
020
408
2 
86 
 
 group 1,4 2 
3,
4
7 
0,80
6916
427 
0,7057
45009 m 
right 
handrail right 1 
0,51
020
408
2 
 group 2,45 2 
3,
4
7 
0,80
6916
427 
0,7057
45009 m no middle 1 
0,16
659
725
1 
 ind 2,8 1 
3,
6
7 
0,76
2942
779 
0,6672
8479 m no left 1 
0,12
755
102 
 group 0,7 2 
4,
5
1 
0,62
0842
572 
0,5430
01149 f no middle 1 
2,04
081
632
7 
 group 2,8 2 
4,
5
1 
0,62
0842
572 
0,5430
01149 f no right 
Mob
ilep
hon
e 
0,12
755
102 
 group 2,8 3 
3,
4
3 
0,81
6326
531 
0,7139
75271 m no left 1 
0,12
755
102 
 group 0,7 3 
3,
4
3 
0,81
6326
531 
0,7139
75271 m no middle 1 
2,04
081
632
7 
 group 1,05 3 
3,
4
3 
0,81
6326
531 
0,7139
75271 m no right 1 
0,90
702
947
8 
 group 1,4 2 
4,
3
2 
0,64
8148
148 
0,5668
83144 m no middle 1 
0,51
020
408
2 
 group 2,8 2 
4,
3
2 
0,64
8148
148 
0,5668
83144 m 
right 
handrail right 1 
0,12
755
102 
 group 2,8 2 
4,
9
8 
0,56
2248
996 
0,4917
54052 m no middle 1 
0,12
755
102 
 group 2,8 2 
4,
9
8 
0,56
2248
996 
0,4917
54052 f no right 1 
0,12
755
102 
 group 2,8 2 
4,
4 
0,63
6363
636 
0,5565
76177 m no left 
Clot
hes 
0,12
755
102 
87 
 
 group 2,8 2 
4,
4 
0,63
6363
636 
0,5565
76177 f no middle 1 
0,12
755
102 
 group 1,75 2 
4,
5
2 
0,61
9469
027 
0,5417
99819 m no middle 
Clot
hes 
0,32
653
061
2 
 group 2,1 2 
4,
5
2 
0,61
9469
027 
0,5417
99819 f no left 1 
0,22
675
737 
 ind 2,8 1 
4,
1
8 
0,66
9856
459 
0,5858
6966 m 
right 
handrail right 1 
0,12
755
102 
 ind 1,4 1 
3,
2
7 
0,85
6269
113 
0,7489
09841 m no left 1 
0,51
020
408
2 
 ind 0,7 1 
4,
5
2 
0,61
9469
027 
0,5417
99819 m no left 1 
2,04
081
632
7 
 ind 2,8 1 
4,
7
1 
0,59
4479
83 
0,5199
43775 m no middle 1 
0,12
755
102 
 group 2,8 2 
5,
4
9 
0,51
0018
215 
0,4460
71982 m no middle 1 
0,12
755
102 
 group 2,8 2 
5,
4
9 
0,51
0018
215 
0,4460
71982 m no right 1 
0,12
755
102 
 ind 2,8 1 
1,
7 
1,64
7058
824 
1,4405
50106 m no left 1 
0,12
755
102 
 group 2,8 2 
4,
7
8 
0,58
5774
059 
0,5123
29536 m no middle 1 
0,12
755
102 
 group 1,4 2 
4,
7
8 
0,58
5774
059 
0,5123
29536 m no right 1 
0,51
020
408
2 
 group 2,8 2 
5,
1
1 
0,54
7945
205 
0,4792
43675 m no middle 1 
0,12
755
102 
 group 2,8 2 
5,
1
1 
0,54
7945
205 
0,4792
43675 m no middle 
Clot
hes 
0,12
755
102 
88 
 
 group 2,1 2 
4,
4
6 
0,62
7802
691 
0,5490
88605 f no middle 
Clot
hes 
0,22
675
737 
 group 2,1 2 
4,
4
6 
0,62
7802
691 
0,5490
88605 m no right 1 
0,22
675
737 
 group 2,8 3 
4,
5
2 
0,61
9469
027 
0,5417
99819 m no left 1 
0,12
755
102 
 group 1,05 3 
4,
5
2 
0,61
9469
027 
0,5417
99819 m no middle 1 
0,90
702
947
8 
 group 1,4 3 
4,
5
2 
0,61
9469
027 
0,5417
99819 f 
right 
handrail right 1 
0,51
020
408
2 
 group 1,05 2 
4,
3
3 
0,64
6651
27 
0,5655
73945 m no middle 
Clot
hes 
0,90
702
947
8 
 group 1,05 2 
4,
3
3 
0,64
6651
27 
0,5655
73945 m no middle 1 
0,90
702
947
8 
 group 2,8 2 
5,
0
4 
0,55
5555
556 
0,4858
99837 m left handrail left 1 
0,12
755
102 
 group 2,8 2 
5,
0
4 
0,55
5555
556 
0,4858
99837 m no middle 1 
0,12
755
102 
 ind 2,8 1 
4,
0
5 
0,69
1358
025 
0,6046
75353 m no right 1 
0,12
755
102 
 group 1,4 2 
4,
5
8 
0,61
1353
712 
0,5347
02004 m no middle 
Mob
ilep
hon
e 
0,51
020
408
2 
 group 2,8 2 
4,
5
8 
0,61
1353
712 
0,5347
02004 f no left 1 
0,12
755
102 
 group 0,7 2 
3,
6
6 
0,76
5027
322 
0,6691
07973 m no middle 1 
2,04
081
632
7 
89 
 
 group 0,7 2 
3,
6
6 
0,76
5027
322 
0,6691
07973 f no middle 1 
2,04
081
632
7 
 group 2,8 2 
4,
1
3 
0,67
7966
102 
0,5929
62513 m left handrail left 1 
0,12
755
102 
 group 2,8 2 
4,
1
3 
0,67
7966
102 
0,5929
62513 m no right 1 
0,12
755
102 
 group 2,8 2 
3,
4
6 
0,80
9248
555 
0,7077
84734 m no right 1 
0,12
755
102 
 group 2,8 2 
3,
4
6 
0,80
9248
555 
0,7077
84734 m no middle 
Clot
hes 
0,12
755
102 
 group 2,8 2 
3,
7
9 
0,73
8786
28 
0,6461
5704 m no left 1 
0,12
755
102 
 group 2,8 2 
3,
7
9 
0,73
8786
28 
0,6461
5704 f no middle 1 
0,12
755
102 
 ind 0,7 1 
3,
4
7 
0,80
6916
427 
0,7057
45009 f no middle 1 
2,04
081
632
7 
 group 2,8 2 
4,
1
8 
0,66
9856
459 
0,5858
6966 m no right 1 
0,12
755
102 
 group 2,8 2 
4,
1
8 
0,66
9856
459 
0,5858
6966 f no middle 1 
0,12
755
102 
 ind 2,8 1 
4,
4
4 
0,63
0630
631 
0,5515
61977 m no right 
Vide
oca
mer
a 
0,12
755
102 
 group 2,8 2 
3,
8
6 
0,72
5388
601 
0,6344
39166 f no middle 1 
0,12
755
102 
 group 1,05 2 
3,
8
6 
0,72
5388
601 
0,6344
39166 f 
right 
handrail right 1 
0,90
702
947
8 
 group 1,4 2 
3,
9
3 
0,71
2468
193 
0,6231
38723 m no middle 1 
0,51
020
90 
 
408
2 
 group 2,8 2 
3,
9
3 
0,71
2468
193 
0,6231
38723 f no middle 1 
0,12
755
102 
 group 2,8 2 
3,
4
7 
0,80
6916
427 
0,7057
45009 m left handrail left 1 
0,12
755
102 
 group 2,8 2 
3,
4
7 
0,80
6916
427 
0,7057
45009 f no middle 1 
0,12
755
102 
St
ai
r 
2 
Indivi
dual 
/grou
p 
Interpe
rson 
distanc
e 
Number 
of people 
in group  
ti
m
e 
Slop
ed 
Velo
city 
Horizo
ntal  
Velocit
y  
ge
n
d
er 
 Use 
Handrail Location 
Distr
acti
ons 
 
Den
sity 
 ind 3,19 1 
4,
7
9 
0,66
5970
772 
0,5635
39916 m no left 
Mob
ilep
hon
e 
0,09
826
947
5 
 group 3,19 3 
5,
5
6 
0,57
3741
007 
0,4854
95719 m no middle 
Vide
oca
mer
a 
0,09
826
947
5 
 group 3,19 3 
5,
5
6 
0,57
3741
007 
0,4854
95719 m no right 
Vide
oca
mer
a 
0,09
826
947
5 
 group 3,19 3 
5,
5
6 
0,57
3741
007 
0,4854
95719 m no middle 
Vide
oca
mer
a 
0,09
826
947
5 
 group 3,19 2 
5,
6
3 
0,56
6607
46 
0,4794
59361 f no left 
Mob
ilep
hon
e 
0,09
826
947
5 
 group 3,19 2 
5,
6
3 
0,56
6607
46 
0,4794
59361 f no middle 1 
0,09
826
947
5 
 group 1,595 3 
6,
0
3 
0,52
9021
559 
0,4476
54428 f no left 
Mob
ilep
hon
e 
0,39
307
789
8 
 group 1,595 3 
6,
0
3 
0,52
9021
559 
0,4476
54428 f no middle 
Mob
ilep
0,39
307
91 
 
hon
e 
789
8 
 group 3,19 3 
6,
0
3 
0,52
9021
559 
0,4476
54428 f no right 
Mob
ilep
hon
e 
0,09
826
947
5 
 ind 3,19 1 
4,
9
6 
0,64
3145
161 
0,5442
2504 m left handrail left 1 
0,09
826
947
5 
 group 3,19 2 
4,
3
9 
0,72
6651
481 
0,6148
87517 m no middle 1 
0,09
826
947
5 
 group 3,19 2 
4,
3
9 
0,72
6651
481 
0,6148
87517 m no right 1 
0,09
826
947
5 
 group 3,19 2 
4,
2
5 
0,75
0588
235 
0,6351
42635 m no left 1 
0,09
826
947
5 
 group 3,19 2 
4,
2
5 
0,75
0588
235 
0,6351
42635 m no right 1 
0,09
826
947
5 
 group 3,19 2 
5,
5
6 
0,57
3741
007 
0,4854
95719 m no middle 
Clot
hes 
0,09
826
947
5 
 group 3,19 2 
5,
5
6 
0,57
3741
007 
0,4854
95719 m no middle 1 
0,09
826
947
5 
 group 3,19 2 
4,
9
8 
0,64
0562
249 
0,5420
39398 m no middle 1 
0,09
826
947
5 
 group 3,19 2 
4,
9
8 
0,64
0562
249 
0,5420
39398 m 
right 
handrail right 1 
0,09
826
947
5 
 ind 3,19 1 
3,
8 
0,83
9473
684 
0,7103
56895 m no middle 1 
0,09
826
947
5 
92 
 
 ind 3,19 1 
4,
0
6 
0,78
5714
286 
0,6648
66059 m no middle 1 
0,09
826
947
5 
 ind 3,19 1 
2,
2
9 
1,39
3013
1 
1,1787
58166 m no middle 1 
0,09
826
947
5 
 ind 1,276 1 
4,
1
3 
0,77
2397
094 
0,6535
97143 m no left 1 
0,61
418
421
6 
 ind 1,276 1 
3,
7
3 
0,85
5227
882 
0,7236
87989 m no left 1 
0,61
418
421
6 
 group 1,595 2 
3,
2
2 
0,99
0683
23 
0,8383
09379 m no middle 1 
0,39
307
789
8 
 group 3,19 2 
3,
2
2 
0,99
0683
23 
0,8383
09379 f no middle 1 
0,09
826
947
5 
 group 1,595 2 
3,
4
1 
0,93
5483
871 
0,7916
00059 m no left 1 
0,39
307
789
8 
 group 1,276 2 
3,
4
1 
0,93
5483
871 
0,7916
00059 m no middle 1 
0,61
418
421
6 
 group 3,19 2 
5,
0
4 
0,63
2936
508 
0,5355
86548 m no left 
Clot
hes 
0,09
826
947
5 
 group 3,19 2 
5,
0
4 
0,63
2936
508 
0,5355
86548 m no middle 1 
0,09
826
947
5 
 group 3,19 2 
4,
1
9 
0,76
1336
516 
0,6442
37757 m no left 1 
0,09
826
947
5 
93 
 
 group 3,19 2 
4,
1
9 
0,76
1336
516 
0,6442
37757 m no middle 1 
0,09
826
947
5 
 ind 3,19 1 
5,
5
7 
0,57
2710
952 
0,4846
24093 m no right 
Vide
oca
mer
a 
0,09
826
947
5 
 group 3,19 2 
4,
3
8 
0,72
8310
502 
0,6162
9137 m no middle 1 
0,09
826
947
5 
 group 3,19 2 
4,
3
8 
0,72
8310
502 
0,6162
9137 m no right 1 
0,09
826
947
5 
 ind 3,19 1 
4,
3
1 
0,74
0139
211 
0,6263
00742 m left handrail left 1 
0,09
826
947
5 
 group 0,957 3 
4,
5
2 
0,70
5752
212 
0,5972
02699 m no left 1 
1,09
188
305
1 
 group 1,914 3 
4,
5
2 
0,70
5752
212 
0,5972
02699 m no middle 1 
0,27
297
076
3 
 group 1,914 3 
4,
5
2 
0,70
5752
212 
0,5972
02699 m no right 1 
0,27
297
076
3 
 group 3,19 3 
5,
1
8 
0,61
5830
116 
0,5211
11236 m left handrail left 1 
0,09
826
947
5 
 group 3,19 3 
5,
1
8 
0,61
5830
116 
0,5211
11236 m no middle 
Clot
hes 
0,09
826
947
5 
 group 3,19 3 
5,
1
8 
0,61
5830
116 
0,5211
11236 m no right 1 
0,09
826
947
5 
94 
 
 ind 1,276 1 
5,
4
3 
0,58
7476
98 
0,4971
19006 m no right 
Mob
ilep
hon
e 
0,61
418
421
6 
 ind 3,19 1 
5,
4
4 
0,58
6397
059 
0,4962
05184 f no middle 
Clot
hes 
0,09
826
947
5 
 group 3,19 2 
6,
0
2 
0,52
9900
332 
0,4483
9804 m no middle 1 
0,09
826
947
5 
 group 3,19 2 
6,
0
2 
0,52
9900
332 
0,4483
9804 f no middle 1 
0,09
826
947
5 
 group 0,957 3 
6,
1
5 
0,51
8699
187 
0,4389
19707 m no left 1 
1,09
188
305
1 
 group 1,276 3 
6,
1
5 
0,51
8699
187 
0,4389
19707 m no middle 
Mob
ilep
hon
e 
0,61
418
421
6 
 group 0,957 3 
6,
1
5 
0,51
8699
187 
0,4389
19707 m no right 1 
1,09
188
305
1 
 group 0,957 2 
6,
1
6 
0,51
7857
143 
0,4382
07175 f no left 1 
1,09
188
305
1 
 group 0,957 2 
6,
1
6 
0,51
7857
143 
0,4382
07175 f no middle 1 
1,09
188
305
1 
 group 0,957 2 
6,
2
2 
0,51
2861
736 
0,4339
80096 m no middle 1 
1,09
188
305
1 
 group 3,19 2 
6,
2
2 
0,51
2861
736 
0,4339
80096 f no right 1 
0,09
826
947
5 
95 
 
 ind 1,595 1 
6,
4
1 
0,49
7659
906 
0,4211
16412 m no middle 1 
0,39
307
789
8 
 group 3,19 2 
5,
1
8 
0,61
5830
116 
0,5211
11236 m no middle 
Mob
ilep
hon
e 
0,09
826
947
5 
 group 1,595 2 
5,
1
8 
0,61
5830
116 
0,5211
11236 m no middle 1 
0,39
307
789
8 
 group 3,19 3 
4,
2 
0,75
9523
81 
0,6427
03857 m no left 1 
0,09
826
947
5 
 group 3,19 3 
4,
2 
0,75
9523
81 
0,6427
03857 m no middle 
Clot
hes 
0,09
826
947
5 
 group 3,19 3 
4,
2 
0,75
9523
81 
0,6427
03857 m no right 1 
0,09
826
947
5 
 group 1,595 2 
4,
6
6 
0,68
4549
356 
0,5792
60987 m no left 1 
0,39
307
789
8 
 group 1,276 2 
4,
6
6 
0,68
4549
356 
0,5792
60987 f no middle 1 
0,61
418
421
6 
 group 3,19 2 
5,
4
3 
0,58
7476
98 
0,4971
19006 m no right 1 
0,09
826
947
5 
 group 0,957 2 
5,
4
3 
0,58
7476
98 
0,4971
19006 f no middle 1 
1,09
188
305
1 
 group 1,276 2 
4,
9
8 
0,64
0562
249 
0,5420
39398 m no left 1 
0,61
418
421
6 
96 
 
 group 0,638 2 
4,
9
8 
0,64
0562
249 
0,5420
39398 m no middle 1 
2,45
673
686
4 
 group 1,276 2 
4,
9
2 
0,64
8373
984 
0,5486
49634 f no left 1 
0,61
418
421
6 
 group 1,276 2 
4,
9
2 
0,64
8373
984 
0,5486
49634 m no middle 1 
0,61
418
421
6 
 group 0,957 2 
4,
5
7 
0,69
8030
635 
0,5906
68753 m left handrail left 1 
1,09
188
305
1 
 group 0,957 2 
4,
5
7 
0,69
8030
635 
0,5906
68753 m no middle 
Mob
ilep
hon
e 
1,09
188
305
1 
 ind 3,19 1 
4,
3
9 
0,72
6651
481 
0,6148
87517 m no right 1 
0,09
826
947
5 
 group 3,19 2 
4,
8
4 
0,65
9090
909 
0,5577
18223 m left handrail left 1 
0,09
826
947
5 
 group 3,19 2 
4,
8
4 
0,65
9090
909 
0,5577
18223 m no middle 1 
0,09
826
947
5 
 group 1,276 2 
4,
6
5 
0,68
6021
505 
0,5805
0671 m no middle 1 
0,61
418
421
6 
 group 1,276 2 
4,
6
5 
0,68
6021
505 
0,5805
0671 m no middle 1 
0,61
418
421
6 
 group 0,957 2 
4,
5
8 
0,69
6506
55 
0,5893
79083 f no left 1 
1,09
188
305
1 
97 
 
 group 0,638 2 
4,
5
8 
0,69
6506
55 
0,5893
79083 f no middle 1 
2,45
673
686
4 
 ind 3,19 1 
4,
7
3 
0,67
4418
605 
0,5706
88414 f no right 
Clot
hes 
0,09
826
947
5 
 group 1,276 2 
4,
8
5 
0,65
7731
959 
0,5565
68289 m no left 1 
0,61
418
421
6 
 group 1,276 2 
4,
8
5 
0,65
7731
959 
0,5565
68289 f no middle 1 
0,61
418
421
6 
 ind 3,19 1 
5,
0
4 
0,63
2936
508 
0,5355
86548 m no left 
Vide
oca
mer
a 
0,09
826
947
5 
 ind 3,19 1 
4,
8
5 
0,65
7731
959 
0,5565
68289 m left handrail left 1 
0,09
826
947
5 
 group 0,957 2 
4,
7
7 
0,66
8763
103 
0,5659
02767 m left handrail left 1 
1,09
188
305
1 
 group 0,957 2 
4,
7
7 
0,66
8763
103 
0,5659
02767 f no middle 1 
1,09
188
305
1 
 ind 0,638 1 
4,
6
6 
0,68
4549
356 
0,5792
60987 f no middle 
Mob
ilep
hon
e 
2,45
673
686
4 
 group 1,276 3 
5,
5
7 
0,57
2710
952 
0,4846
24093 f no middle 1 
0,61
418
421
6 
 group 0,638 3 
5,
5
7 
0,57
2710
952 
0,4846
24093 f left handrail left 1 
2,45
673
686
4 
98 
 
 group 0,957 3 
5,
5
7 
0,57
2710
952 
0,4846
24093 m left handrail left 1 
1,09
188
305
1 
 group 1,595 2 
5,
7 
0,55
9649
123 
0,4735
71263 m left handrail left 1 
0,39
307
789
8 
 group 3,19 2 
5,
7 
0,55
9649
123 
0,4735
71263 f no middle 1 
0,09
826
947
5 
 group 3,19 3 
4,
3
8 
0,72
8310
502 
0,6162
9137 m no left 1 
0,09
826
947
5 
 group 3,19 3 
4,
3
8 
0,72
8310
502 
0,6162
9137 m no middle 1 
0,09
826
947
5 
 group 3,19 3 
4,
3
8 
0,72
8310
502 
0,6162
9137 m no right 
Mob
ilep
hon
e 
0,09
826
947
5 
 group 3,19 2 
3,
8
9 
0,82
0051
414 
0,6939
21902 f no left 1 
0,09
826
947
5 
 group 3,19 2 
3,
8
9 
0,82
0051
414 
0,6939
21902 m no middle 1 
0,09
826
947
5 
 group 3,19 2 
4,
0
6 
0,78
5714
286 
0,6648
66059 m no right 1 
0,09
826
947
5 
 group 3,19 2 
4,
0
6 
0,78
5714
286 
0,6648
66059 f no middle 1 
0,09
826
947
5 
 group 3,19 2 
4,
4
6 
0,71
5246
637 
0,6052
36816 m no left 1 
0,09
826
947
5 
99 
 
 group 0,957 2 
4,
4
6 
0,71
5246
637 
0,6052
36816 m no middle 1 
1,09
188
305
1 
 ind 1,276 1 
4,
1
8 
0,76
3157
895 
0,6457
78995 m left handrail left 1 
0,61
418
421
6 
 ind 0,957 1 
4,
3
9 
0,72
6651
481 
0,6148
87517 m no middle 
Clot
hes 
1,09
188
305
1 
 ind 1,276 1 
5,
4
3 
0,58
7476
98 
0,4971
19006 f left handrail left 1 
0,61
418
421
6 
 ind 3,19 1 
4,
9
8 
0,64
0562
249 
0,5420
39398 m no middle 1 
0,09
826
947
5 
 group 3,19 2 
6,
1
5 
0,51
8699
187 
0,4389
19707 f no left 1 
0,09
826
947
5 
 group 3,19 2 
6,
1
5 
0,51
8699
187 
0,4389
19707 m no middle 1 
0,09
826
947
5 
 group 3,19 4 
5,
6
9 
0,56
0632
689 
0,4744
0355 m no left 
Clot
hes 
0,09
826
947
5 
 group 3,19 4 
5,
6
9 
0,56
0632
689 
0,4744
0355 m no middle 1 
0,09
826
947
5 
 group 3,19 4 
5,
6
9 
0,56
0632
689 
0,4744
0355 m no right 
Mob
ilep
hon
e 
0,09
826
947
5 
 group 0,957 4 
5,
6
9 
0,56
0632
689 
0,4744
0355 f no middle 1 
1,09
188
305
1 
100 
 
 group 3,19 2 
7,
5
2 
0,42
4202
128 
0,3589
56941 m left handrail left 1 
0,09
826
947
5 
 group 3,19 2 
7,
5
2 
0,42
4202
128 
0,3589
56941 f no middle 1 
0,09
826
947
5 
 ind 3,19 1 
5,
5
8 
0,57
1684
588 
0,4837
55591 f no left 
Vide
oca
mer
a 
0,09
826
947
5 
 group 1,276 3 
4,
7
2 
0,67
5847
458 
0,5718
975 m no left 1 
0,61
418
421
6 
 group 3,19 3 
4,
7
2 
0,67
5847
458 
0,5718
975 m no middle 1 
0,09
826
947
5 
 group 0,957 3 
4,
7
2 
0,67
5847
458 
0,5718
975 m no middle 1 
1,09
188
305
1 
 ind 0,638 1 
5,
0
5 
0,63
1683
168 
0,5345
2598 m left handrail left 1 
2,45
673
686
4 
 group 0,957 2 
4,
9
8 
0,64
0562
249 
0,5420
39398 m no middle 1 
1,09
188
305
1 
 group 0,638 2 
4,
9
8 
0,64
0562
249 
0,5420
39398 f no middle 1 
2,45
673
686
4 
 ind 3,19 1 
4,
4
5 
0,71
6853
933 
0,6065
96899 m no left 1 
0,09
826
947
5 
 ind 1,276 1 
4,
6 
0,69
3478
261 
0,5868
16565 m no left 1 
0,61
418
421
6 
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 group 3,19 2 
4,
5
7 
0,69
8030
635 
0,5906
68753 f no left 1 
0,09
826
947
5 
 group 3,19 2 
4,
5
7 
0,69
8030
635 
0,5906
68753 f no middle 1 
0,09
826
947
5 
 group 2,233 2 
4,
7
8 
0,66
7364
017 
0,5647
1887 m no left 1 
0,20
054
994
8 
 group 2,552 2 
4,
7
8 
0,66
7364
017 
0,5647
1887 m no middle 1 
0,15
354
605
4 
 ind 1,276 1 
4,
7
9 
0,66
5970
772 
0,5635
39916 f no left 
Mob
ilep
hon
e 
0,61
418
421
6 
 group 1,595 2 
4,
3
9 
0,72
6651
481 
0,6148
87517 f no middle 
Clot
hes 
0,39
307
789
8 
 group 3,19 2 
4,
3
9 
0,72
6651
481 
0,6148
87517 m no middle 
Clot
hes 
0,09
826
947
5 
 ind 0,957 1 
5,
6
3 
0,56
6607
46 
0,4794
59361 m no left 
Mob
ilep
hon
e 
1,09
188
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1 
 group 0,957 2 
5,
5 0,58 
0,4907
92036 m no middle 1 
1,09
188
305
1 
 group 2,552 2 
5,
5 0,58 
0,4907
92036 m no right 1 
0,15
354
605
4 
 ind 0,957 1 
5,
8
9 
0,54
1595
925 
0,4582
94771 m no middle 1 
1,09
188
305
1 
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 group 0,957 2 
4,
4
5 
0,71
6853
933 
0,6065
96899 m no left 1 
1,09
188
305
1 
 group 1,276 2 
4,
4
5 
0,71
6853
933 
0,6065
96899 m no middle 1 
0,61
418
421
6 
 group 1,595 3 
4,
5
9 
0,69
4989
107 
0,5880
95033 m no left 1 
0,39
307
789
8 
 group 1,914 3 
4,
5
9 
0,69
4989
107 
0,5880
95033 m no middle 1 
0,27
297
076
3 
 group 1,276 3 
4,
5
9 
0,69
4989
107 
0,5880
95033 m no right 
Clot
hes 
0,61
418
421
6 
 ind 0,638 1 
3,
9
3 
0,81
1704
835 
0,6868
59084 m no left 1 
2,45
673
686
4 
 group 0,957 2 
4,
8
5 
0,65
7731
959 
0,5565
68289 f no middle 1 
1,09
188
305
1 
 group 3,19 2 
4,
8
5 
0,65
7731
959 
0,5565
68289 m no middle 
Clot
hes 
0,09
826
947
5 
 ind 0,957 1 
6,
0
8 
0,52
4671
053 
0,4439
73059 f left handrail left 1 
1,09
188
305
1 
 ind 0,957 1 
3,
7
9 
0,84
1688
654 
0,7122
31187 f no middle 1 
1,09
188
305
1 
 group 3,19 2 
4,
5
2 
0,70
5752
212 
0,5972
02699 m no left 
Clot
hes 
0,09
826
947
5 
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 group 3,19 2 
4,
5
2 
0,70
5752
212 
0,5972
02699 f no middle 1 
0,09
826
947
5 
 ind 0,957 1 
5,
1 
0,62
5490
196 
0,5292
85529 m no middle 1 
1,09
188
305
1 
 group 1,595 2 
6,
0
8 
0,52
4671
053 
0,4439
73059 m left handrail left 1 
0,39
307
789
8 
 group 2,233 2 
6,
0
8 
0,52
4671
053 
0,4439
73059 m no middle 1 
0,20
054
994
8 
 group 0,638 2 
4,
7
2 
0,67
5847
458 
0,5718
975 m no middle 1 
2,45
673
686
4 
 group 3,19 2 
4,
7
2 
0,67
5847
458 
0,5718
975 m no middle 1 
0,09
826
947
5 
 ind 1,276 1 
6,
6
1 
0,48
2602
118 
0,4083
74614 m left handrail left 1 
0,61
418
421
6 
 group 1,276 2 
5,
3
8 
0,59
2936
803 
0,5017
39071 m no middle 1 
0,61
418
421
6 
 group 0,957 2 
5,
3
8 
0,59
2936
803 
0,5017
39071 m no middle 1 
1,09
188
305
1 
 group 3,19 2 
5,
5
1 
0,57
8947
368 
0,4899
01307 m no right 1 
0,09
826
947
5 
 group 0,957 2 
5,
5
1 
0,57
8947
368 
0,4899
01307 f no middle 1 
1,09
188
305
1 
104 
 
 group 0,957 2 
5,
3
6 
0,59
5149
254 
0,5036
11231 m no middle 
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e 
1,09
188
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1 
 group 1,595 2 
5,
3
6 
0,59
5149
254 
0,5036
11231 f no middle 1 
0,39
307
789
8 
 group 0,957 2 
5,
0
4 
0,63
2936
508 
0,5355
86548 m no left 1 
1,09
188
305
1 
 group 0,957 2 
5,
0
4 
0,63
2936
508 
0,5355
86548 m no middle 1 
1,09
188
305
1 
 ind 3,19 1 
5,
1
4 
0,62
0622
568 
0,5251
66576 m no left 1 
0,09
826
947
5 
 group 1,276 2 
5,
4
4 
0,58
6397
059 
0,4962
05184 m no left 1 
0,61
418
421
6 
 group 1,276 2 
5,
4
4 
0,58
6397
059 
0,4962
05184 m no middle 1 
0,61
418
421
6 
 ind 1,276 1 
5,
5
7 
0,57
2710
952 
0,4846
24093 m no middle 1 
0,61
418
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6 
 group 0,957 2 
5,
7
1 
0,55
8669
002 
0,4727
41891 f left handrail left 1 
1,09
188
305
1 
 group 2,233 2 
5,
7
1 
0,55
8669
002 
0,4727
41891 m no middle 1 
0,20
054
994
8 
 group 0,957 2 
4,
9
8 
0,64
0562
249 
0,5420
39398 m no left 1 
1,09
188
305
1 
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 group 1,276 2 
4,
9
8 
0,64
0562
249 
0,5420
39398 f no middle 1 
0,61
418
421
6 
 ind 3,19 1 
2,
9
4 
1,08
5034
014 
0,9181
48367 m no right 1 
0,09
826
947
5 
 ind 0,957 1 
4,
5
2 
0,70
5752
212 
0,5972
02699 m no left 1 
1,09
188
305
1 
 ind 0,638 1 
5,
0
5 
0,63
1683
168 
0,5345
2598 m no middle 1 
2,45
673
686
4 
 ind 0,638 1 
5,
1
2 
0,62
3046
875 
0,5272
18008 m no middle 
Clot
hes 
2,45
673
686
4 
 group 0,957 3 
5,
1
7 
0,61
7021
277 
0,5221
19188 f left handrail left 1 
1,09
188
305
1 
 group 0,957 3 
5,
1
7 
0,61
7021
277 
0,5221
19188 m no middle 1 
1,09
188
305
1 
 group 0,638 3 
5,
1
7 
0,61
7021
277 
0,5221
19188 m no middle 1 
2,45
673
686
4 
 ind 3,19 1 
5,
6
4 
0,56
5602
837 
0,4786
09255 m no right 
Mob
ilep
hon
e 
0,09
826
947
5 
 group 0,957 2 
5,
6
9 
0,56
0632
689 
0,4744
0355 m no left 1 
1,09
188
305
1 
 group 0,957 2 
5,
6
9 
0,56
0632
689 
0,4744
0355 m no middle 1 
1,09
188
305
1 
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 group 1,276 2 
5,
9 
0,54
0677
966 
0,4575
18 f no middle 1 
0,61
418
421
6 
 group 3,19 2 
5,
9 
0,54
0677
966 
0,4575
18 f no left 1 
0,09
826
947
5 
 ind 0,957 1 
4,
3
3 
0,73
6720
554 
0,6234
07898 m no middle 1 
1,09
188
305
1 
 ind 1,595 1 
4,
2
5 
0,75
0588
235 
0,6351
42635 m no middle 1 
0,39
307
789
8 
 group 1,276 2 
5,
1 
0,62
5490
196 
0,5292
85529 f no middle 1 
0,61
418
421
6 
 group 1,276 2 
5,
1 
0,62
5490
196 
0,5292
85529 f no middle 1 
0,61
418
421
6 
 group 0,957 2 
4,
7
8 
0,66
7364
017 
0,5647
1887 m no middle 1 
1,09
188
305
1 
 group 3,19 2 
4,
7
8 
0,66
7364
017 
0,5647
1887 m no right 
Mob
ilep
hon
e 
0,09
826
947
5 
 group 3,19 3 
6,
1
6 
0,51
7857
143 
0,4382
07175 f no left 1 
0,09
826
947
5 
 group 0,957 3 
6,
1
6 
0,51
7857
143 
0,4382
07175 f no middle 1 
1,09
188
305
1 
 group 0,957 3 
6,
1
6 
0,51
7857
143 
0,4382
07175 f left handrail left 1 
1,09
188
305
1 
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 ind 0,638 1 
4,
6
6 
0,68
4549
356 
0,5792
60987 f no left 1 
2,45
673
686
4 
 group 0,957 2 
5,
0
5 
0,63
1683
168 
0,5345
2598 m no middle 1 
1,09
188
305
1 
 group 3,19 2 
5,
0
5 
0,63
1683
168 
0,5345
2598 m no right 1 
0,09
826
947
5 
 group 1,914 2 
4,
1
3 
0,77
2397
094 
0,6535
97143 m no middle 1 
0,27
297
076
3 
 group 1,914 2 
4,
1
3 
0,77
2397
094 
0,6535
97143 f no middle 1 
0,27
297
076
3 
 group 3,19 2 
4,
9
8 
0,64
0562
249 
0,5420
39398 m no middle 1 
0,09
826
947
5 
 group 3,19 2 
4,
9
8 
0,64
0562
249 
0,5420
39398 m no middle 1 
0,09
826
947
5 
 ind 1,595 1 
4,
4
2 
0,72
1719
457 
0,6107
14072 m no middle 1 
0,39
307
789
8 
 ind 3,19 1 
4,
1
8 
0,76
3157
895 
0,6457
78995 m no left 1 
0,09
826
947
5 
 group 1,276 2 
3,
7
3 
0,85
5227
882 
0,7236
87989 m left handrail left 1 
0,61
418
421
6 
 group 1,276 2 
3,
7
3 
0,85
5227
882 
0,7236
87989 m no middle 1 
0,61
418
421
6 
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 ind 2,233 1 
4,
0
6 
0,78
5714
286 
0,6648
66059 m no middle 1 
0,20
054
994
8 
 ind 0,957 1 
4,
7
2 
0,67
5847
458 
0,5718
975 m no middle 
Mob
ilep
hon
e 
1,09
188
305
1 
 ind 1,276 1 
4,
5
2 
0,70
5752
212 
0,5972
02699 m left handrail left 1 
0,61
418
421
6 
 ind 0,638 1 
4,
5
9 
0,69
4989
107 
0,5880
95033 f left handrail left 1 
2,45
673
686
4 
 group 3,19 2 
4,
8
3 
0,66
0455
487 
0,5588
72919 m left handrail left 1 
0,09
826
947
5 
 group 3,19 2 
4,
8
3 
0,66
0455
487 
0,5588
72919 m no middle 1 
0,09
826
947
5 
 ind 0,957 1 
4,
2
6 
0,74
8826
291 
0,6336
5169 m no middle 1 
1,09
188
305
1 
 ind 0,957 1 
5,
6
3 
0,56
6607
46 
0,4794
59361 f no middle 1 
1,09
188
305
1 
 ind 0,957 1 
5,
0
4 
0,63
2936
508 
0,5355
86548 m no middle 1 
1,09
188
305
1 
 group 3,19 2 
5,
2
6 
0,60
6463
878 
0,5131
85589 m no left 1 
0,09
826
947
5 
 group 3,19 2 
5,
2
6 
0,60
6463
878 
0,5131
85589 f no middle 1 
0,09
826
947
5 
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 group 1,276 2 
5,
3
7 
0,59
4040
968 
0,5026
73408 m no left 1 
0,61
418
421
6 
 group 0,957 2 
5,
3
7 
0,59
4040
968 
0,5026
73408 m no middle 1 
1,09
188
305
1 
 group 1,276 3 
6,
6
8 
0,47
7544
91 
0,4040
9524 m no left 
Vide
oca
mer
a 
0,61
418
421
6 
 group 1,914 3 
6,
6
8 
0,47
7544
91 
0,4040
9524 m no middle 1 
0,27
297
076
3 
 group 0,957 3 
6,
6
8 
0,47
7544
91 
0,4040
9524 m no left 1 
1,09
188
305
1 
 ind 2,552 1 
4,
9
2 
0,64
8373
984 
0,5486
49634 m no left 1 
0,15
354
605
4 
 group 0,638 2 
4,
2
7 
0,74
7072
6 
0,6321
67728 m no left 1 
2,45
673
686
4 
 group 3,19 2 
4,
2
7 
0,74
7072
6 
0,6321
67728 f no middle 
Clot
hes 
0,09
826
947
5 
 group 0,957 4 
4,
9
1 
0,64
9694
501 
0,5497
67047 m left handrail left 1 
1,09
188
305
1 
 group 1,276 4 
4,
9
1 
0,64
9694
501 
0,5497
67047 m no middle 1 
0,61
418
421
6 
 ind 3,19 1 
4,
7
8 
0,66
7364
017 
0,5647
1887 m no middle 1 
0,09
826
947
5 
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 ind 3,19 1 
4,
5
2 
0,70
5752
212 
0,5972
02699 m no middle 1 
0,09
826
947
5 
 group 1,276 2 
6,
5
6 
0,48
6280
488 
0,4114
87226 m no left 1 
0,61
418
421
6 
 group 0,957 2 
6,
5
6 
0,48
6280
488 
0,4114
87226 m no middle 1 
1,09
188
305
1 
 group 3,19 2 
5,
4
4 
0,58
6397
059 
0,4962
05184 m no left 1 
0,09
826
947
5 
 group 3,19 2 
5,
4
4 
0,58
6397
059 
0,4962
05184 f no middle 1 
0,09
826
947
5 
 ind 1,914 1 
4,
1
3 
0,77
2397
094 
0,6535
97143 m no middle 
Clot
hes 
0,27
297
076
3 
 ind 1,595 1 
4,
9
4 
0,64
5748
988 
0,5464
28381 f no middle 1 
0,39
307
789
8 
 group 3,19 2 
4,
8
5 
0,65
7731
959 
0,5565
68289 m no middle 
Clot
hes 
0,09
826
947
5 
 group 3,19 2 
4,
8
5 
0,65
7731
959 
0,5565
68289 m no middle 1 
0,09
826
947
5 
 group 3,19 3 
5,
4
4 
0,58
6397
059 
0,4962
05184 m no right 1 
0,09
826
947
5 
 group 3,19 3 
5,
4
4 
0,58
6397
059 
0,4962
05184 m 
right 
handrail right 1 
0,09
826
947
5 
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 group 3,19 3 
5,
4
4 
0,58
6397
059 
0,4962
05184 m no middle 1 
0,09
826
947
5 
 ind 3,19 1 
4,
5
9 
0,69
4989
107 
0,5880
95033 m no middle 1 
0,09
826
947
5 
 group 1,276 2 
4,
9
2 
0,64
8373
984 
0,5486
49634 m no left 
Clot
hes 
0,61
418
421
6 
 group 1,276 2 
4,
9
2 
0,64
8373
984 
0,5486
49634 m no middle 
Clot
hes 
0,61
418
421
6 
 ind 3,19 1 
4,
7
2 
0,67
5847
458 
0,5718
975 m no left 
Mob
ilep
hon
e 
0,09
826
947
5 
 group 0,638 2 
4,
2
5 
0,75
0588
235 
0,6351
42635 m no middle 1 
2,45
673
686
4 
 group 3,19 2 
4,
2
5 
0,75
0588
235 
0,6351
42635 m no right 1 
0,09
826
947
5 
 group 3,19 2 
6,
1
6 
0,51
7857
143 
0,4382
07175 m no left 1 
0,09
826
947
5 
 group 3,19 2 
6,
1
6 
0,51
7857
143 
0,4382
07175 f no middle 
Mob
ilep
hon
e 
0,09
826
947
5 
 group 3,19 3 
3,
7
3 
0,85
5227
882 
0,7236
87989 m no left 1 
0,09
826
947
5 
 group 3,19 3 
3,
7
3 
0,85
5227
882 
0,7236
87989 m no middle 1 
0,09
826
947
5 
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 group 3,19 3 
3,
7
3 
0,85
5227
882 
0,7236
87989 f no right 1 
0,09
826
947
5 
 group 1,276 2 
4,
5
2 
0,70
5752
212 
0,5972
02699 f no middle 1 
0,61
418
421
6 
 group 1,276 2 
4,
5
2 
0,70
5752
212 
0,5972
02699 m no middle 1 
0,61
418
421
6 
 ind 3,19 1 
4,
7
2 
0,67
5847
458 
0,5718
975 m no left 
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oca
mer
a 
0,09
826
947
5 
 group 0,638 3 
3,
7
4 
0,85
2941
176 
0,7217
52995 m left handrail left 1 
2,45
673
686
4 
 group 0,957 3 
3,
7
4 
0,85
2941
176 
0,7217
52995 m no middle 1 
1,09
188
305
1 
 group 3,19 3 
3,
7
4 
0,85
2941
176 
0,7217
52995 m no middle 1 
0,09
826
947
5 
 ind 0,638 1 
4,
7
8 
0,66
7364
017 
0,5647
1887 m no middle 
Vide
oca
mer
a 
2,45
673
686
4 
 group 3,19 2 
2,
4
9 
1,28
1124
498 
1,0840
78795 m left handrail left 1 
0,09
826
947
5 
 group 3,19 2 
2,
4
9 
1,28
1124
498 
1,0840
78795 m no middle 1 
0,09
826
947
5 
 group 3,19 3 
5,
8
3 
0,54
7169
811 
0,4630
11355 m no middle 
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826
947
5 
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 group 0,957 3 
5,
8
3 
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7169
811 
0,4630
11355 m no left 
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 group 0,638 3 
5,
8
3 
0,54
7169
811 
0,4630
11355 m no left 
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a 
2,45
673
686
4 
 ind 3,19 1 
4,
7
8 
0,66
7364
017 
0,5647
1887 m no middle 1 
0,09
826
947
5 
 group 3,19 2 
5,
3
7 
0,59
4040
968 
0,5026
73408 m no middle 1 
0,09
826
947
5 
 group 3,19 2 
5,
3
7 
0,59
4040
968 
0,5026
73408 m no middle 1 
0,09
826
947
5 
 group 3,19 2 
4,
7
2 
0,67
5847
458 
0,5718
975 m no left 1 
0,09
826
947
5 
 group 3,19 2 
4,
7
2 
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5847
458 
0,5718
975 m no middle 1 
0,09
826
947
5 
 group 3,19 2 
5,
6
9 
0,56
0632
689 
0,4744
0355 m left handrail left 1 
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826
947
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 group 1,595 2 
5,
6
9 
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0632
689 
0,4744
0355 f no middle 1 
0,39
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8 
 group 3,19 2 
4,
6
5 
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6021
505 
0,5805
0671 m left handrail left 1 
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826
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5 
 group 3,19 2 
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6
5 
0,68
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0671 f no middle 1 
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 group 1,595 2 
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7
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0,5647
1887 f left handrail left 1 
0,39
307
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8 
 group 1,595 2 
4,
7
8 
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7364
017 
0,5647
1887 f no middle 1 
0,39
307
789
8 
 ind 0,957 1 
4,
5
9 
0,69
4989
107 
0,5880
95033 m no left 1 
1,09
188
305
1 
 group 0,957 2 
5,
5
7 
0,57
2710
952 
0,4846
24093 f no middle 1 
1,09
188
305
1 
 group 3,19 2 
5,
5
7 
0,57
2710
952 
0,4846
24093 f no middle 1 
0,09
826
947
5 
 group 3,19 2 
5,
6
3 
0,56
6607
46 
0,4794
59361 m no left 1 
0,09
826
947
5 
 group 3,19 2 
5,
6
3 
0,56
6607
46 
0,4794
59361 f no middle 1 
0,09
826
947
5 
 group 3,19 2 
5,
8
4 
0,54
6232
877 
0,4622
18527 f no left 1 
0,09
826
947
5 
 group 3,19 2 
5,
8
4 
0,54
6232
877 
0,4622
18527 f no middle 1 
0,09
826
947
5 
 group 3,19 2 
4,
8
5 
0,65
7731
959 
0,5565
68289 f no middle 1 
0,09
826
947
5 
 group 3,19 2 
4,
8
5 
0,65
7731
959 
0,5565
68289 m no middle 1 
0,09
826
947
5 
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 ind 3,19 1 
4,
9 
0,65
1020
408 
0,5508
8902 f left handrail left 1 
0,09
826
947
5 
 ind 1,595 2 
6,
1 
0,52
2950
82 
0,4425
1741 m left handrail left 1 
0,39
307
789
8 
 ind 3,19 2 
4,
9
7 
0,64
1851
107 
0,5431
3002 m no middle 1 
0,09
826
947
5 
 group 1,276 2 
5,
0
5 
0,63
1683
168 
0,5345
2598 f no middle 
Mob
ilep
hon
e 
0,61
418
421
6 
 group 3,19 2 
5,
0
5 
0,63
1683
168 
0,5345
2598 f no middle 1 
0,09
826
947
5 
 ind 0,957 1 
4,
9
2 
0,64
8373
984 
0,5486
49634 m no left 1 
1,09
188
305
1 
 ind 1,595 1 
4,
4
5 
0,71
6853
933 
0,6065
96899 f no right 1 
0,39
307
789
8 
 ind 3,19 1 
5,
2
5 
0,60
7619
048 
0,5141
63086 m no middle 
Clot
hes 
0,09
826
947
5 
 group 1,276 2 
5,
0
5 
0,63
1683
168 
0,5345
2598 f no left 1 
0,61
418
421
6 
 group 1,276 2 
5,
0
5 
0,63
1683
168 
0,5345
2598 f no middle 1 
0,61
418
421
6 
 ind 0,638 1 
4,
4
8 
0,71
2053
571 
0,6025
34866 m no left 1 
2,45
673
686
4 
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 group 1,914 2 
4,
8
4 
0,65
9090
909 
0,5577
18223 m no middle 1 
0,27
297
076
3 
 group 2,233 2 
4,
8
4 
0,65
9090
909 
0,5577
18223 m no middle 1 
0,20
054
994
8 
 group 3,19 2 
3,
8
7 
0,82
4289
406 
0,6975
08062 m no middle 1 
0,09
826
947
5 
 group 3,19 2 
3,
8
7 
0,82
4289
406 
0,6975
08062 m no middle 
Clot
hes 
0,09
826
947
5 
 ind 0,957 1 
5,
3
6 
0,59
5149
254 
0,5036
11231 f no middle 
Vide
oca
mer
a 
1,09
188
305
1 
 group 3,19 2 
3,
3
7 
0,94
6587
537 
0,8009
95905 f no left 1 
0,09
826
947
5 
 group 3,19 2 
3,
3
7 
0,94
6587
537 
0,8009
95905 m no middle 1 
0,09
826
947
5 
 ind 3,19 1 
3,
6
8 
0,86
6847
826 
0,7335
20707 m no middle 1 
0,09
826
947
5 
 group 3,19 2 
4,
1
3 
0,77
2397
094 
0,6535
97143 m no middle 1 
0,09
826
947
5 
 group 3,19 2 
4,
1
3 
0,77
2397
094 
0,6535
97143 m no middle 1 
0,09
826
947
5 
 ind 3,19 1 
3,
9
3 
0,81
1704
835 
0,6868
59084 m no left 1 
0,09
826
947
5 
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 group 3,19 3 
4,
8
4 
0,65
9090
909 
0,5577
18223 m no left 
Clot
hes 
0,09
826
947
5 
 group 3,19 3 
4,
8
4 
0,65
9090
909 
0,5577
18223 m no middle 1 
0,09
826
947
5 
 group 3,19 3 
4,
8
4 
0,65
9090
909 
0,5577
18223 f no right 1 
0,09
826
947
5 
 group 3,19 2 
4,
5
9 
0,69
4989
107 
0,5880
95033 m left handrail left 
Vide
oca
mer
a 
0,09
826
947
5 
 group 3,19 2 
4,
5
9 
0,69
4989
107 
0,5880
95033 m no right 
Vide
oca
mer
a 
0,09
826
947
5 
 ind 3,19 1 
3,
4
1 
0,93
5483
871 
0,7916
00059 m no left 1 
0,09
826
947
5 
 group 0,957 3 
5,
7
7 
0,55
2859
619 
0,4678
26031 m no middle 1 
1,09
188
305
1 
 group 3,19 3 
5,
7
7 
0,55
2859
619 
0,4678
26031 m no middle 1 
0,09
826
947
5 
 group 3,19 3 
5,
7
7 
0,55
2859
619 
0,4678
26031 m 
right 
handrail right 1 
0,09
826
947
5 
 ind 3,19 1 
5,
3
8 
0,59
2936
803 
0,5017
39071 m left handrail left 1 
0,09
826
947
5 
 group 1,276 2 
4,
9
8 
0,64
0562
249 
0,5420
39398 m no middle 1 
0,61
418
421
6 
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 group 1,595 2 
4,
9
8 
0,64
0562
249 
0,5420
39398 m no middle 1 
0,39
307
789
8 
 group 1,276 2 
4,
6
5 
0,68
6021
505 
0,5805
0671 m no middle 1 
0,61
418
421
6 
 group 1,276 2 
4,
6
5 
0,68
6021
505 
0,5805
0671 f no middle 1 
0,61
418
421
6 
 group 1,276 2 
5,
4
9 
0,58
1056
466 
0,4916
86011 m no middle 
Mob
ilep
hon
e 
0,61
418
421
6 
 group 3,19 2 
5,
4
9 
0,58
1056
466 
0,4916
86011 m 
right 
handrail right 
Mob
ilep
hon
e 
0,09
826
947
5 
 group 1,914 2 
5,
3
1 
0,60
0753
296 
0,5083
53333 m no left 1 
0,27
297
076
3 
 group 0,957 2 
5,
3
1 
0,60
0753
296 
0,5083
53333 m no middle 1 
1,09
188
305
1 
 ind 1,276 1 
4,
7
1 
0,67
7282
378 
0,5731
1172 m no right 1 
0,61
418
421
6 
 group 0,957 2 
5,
8
3 
0,54
7169
811 
0,4630
11355 m no middle 1 
1,09
188
305
1 
 group 1,276 2 
5,
8
3 
0,54
7169
811 
0,4630
11355 m no left 1 
0,61
418
421
6 
 ind 0,638 1 
5,
5
6 
0,57
3741
007 
0,4854
95719 m no right 1 
2,45
673
686
4 
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 group 0,957 2 
5,
9
5 
0,53
6134
454 
0,4536
73311 m no left 
Vide
oca
mer
a 
1,09
188
305
1 
 group 1,595 2 
5,
9
5 
0,53
6134
454 
0,4536
73311 m no middle 
Vide
oca
mer
a 
0,39
307
789
8 
 group 0,638 2 
5,
5
7 
0,57
2710
952 
0,4846
24093 m no left 1 
2,45
673
686
4 
 group 0,957 2 
5,
5
7 
0,57
2710
952 
0,4846
24093 f no middle 1 
1,09
188
305
1 
 group 0,957 3 
5,
4
4 
0,58
6397
059 
0,4962
05184 f no left 1 
1,09
188
305
1 
 group 0,638 3 
5,
4
4 
0,58
6397
059 
0,4962
05184 f no middle 1 
2,45
673
686
4 
 group 0,957 3 
5,
4
4 
0,58
6397
059 
0,4962
05184 m no right 1 
1,09
188
305
1 
 ind 0,957 1 
5,
2
3 
0,60
9942
639 
0,5161
29293 f no middle 
Mob
ilep
hon
e 
1,09
188
305
1 
 group 0,957 2 
5,
3
1 
0,60
0753
296 
0,5083
53333 m no right 1 
1,09
188
305
1 
 group 0,638 2 
5,
3
1 
0,60
0753
296 
0,5083
53333 m no middle 1 
2,45
673
686
4 
 group 2,552 2 
5,
5
7 
0,57
2710
952 
0,4846
24093 m no left 1 
0,15
354
605
4 
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 group 0,957 2 
5,
5
7 
0,57
2710
952 
0,4846
24093 f no middle 1 
1,09
188
305
1 
 group 1,276 2 
5,
7
6 
0,55
3819
444 
0,4686
38229 m no middle 1 
0,61
418
421
6 
 group 0,957 2 
5,
7
6 
0,55
3819
444 
0,4686
38229 f no middle 1 
1,09
188
305
1 
 group 0,957 3 
4,
8 
0,66
4583
333 
0,5623
65875 m no left 1 
1,09
188
305
1 
 group 0,957 3 
4,
8 
0,66
4583
333 
0,5623
65875 m no middle 1 
1,09
188
305
1 
 group 0,957 3 
4,
8 
0,66
4583
333 
0,5623
65875 m no right 1 
1,09
188
305
1 
 ind 0,957 1 
4,
5
2 
0,70
5752
212 
0,5972
02699 m no middle 1 
1,09
188
305
1 
 group 1,276 3 
4,
5
9 
0,69
4989
107 
0,5880
95033 m no middle 
Mob
ilep
hon
e 
0,61
418
421
6 
 group 1,914 3 
4,
5
9 
0,69
4989
107 
0,5880
95033 m no middle 
Mob
ilep
hon
e 
0,27
297
076
3 
 group 1,914 3 
4,
5
9 
0,69
4989
107 
0,5880
95033 m 
right 
handrail right 1 
0,27
297
076
3 
 group 0,638 2 
4,
3
9 
0,72
6651
481 
0,6148
87517 m left handrail left 1 
2,45
673
686
4 
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 group 0,957 2 
4,
3
9 
0,72
6651
481 
0,6148
87517 m no middle 1 
1,09
188
305
1 
 group 0,957 3 
4,
9
8 
0,64
0562
249 
0,5420
39398 m no left 1 
1,09
188
305
1 
 group 0,957 3 
4,
9
8 
0,64
0562
249 
0,5420
39398 m no middle 1 
1,09
188
305
1 
 group 1,595 3 
4,
9
8 
0,64
0562
249 
0,5420
39398 m 
right 
handrail right 1 
0,39
307
789
8 
 group 0,957 2 
5,
1
8 
0,61
5830
116 
0,5211
11236 m no left 1 
1,09
188
305
1 
 group 0,957 2 
5,
1
8 
0,61
5830
116 
0,5211
11236 m no middle 1 
1,09
188
305
1 
 ind 2,233 1 
4,
9
1 
0,64
9694
501 
0,5497
67047 m 
right 
handrail right 1 
0,20
054
994
8 
 group 3,19 3 
5,
2
4 
0,60
8778
626 
0,5151
44313 m no left 1 
0,09
826
947
5 
 group 3,19 3 
5,
2
4 
0,60
8778
626 
0,5151
44313 m no middle 1 
0,09
826
947
5 
 group 3,19 3 
5,
2
4 
0,60
8778
626 
0,5151
44313 m no middle 1 
0,09
826
947
5 
 group 1,914 4 
5,
1
1 
0,62
4266
145 
0,5282
49746 f no left 1 
0,27
297
076
3 
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 group 1,276 4 
5,
1
1 
0,62
4266
145 
0,5282
49746 m no middle 
Clot
hes 
0,61
418
421
6 
 group 1,276 4 
5,
1
1 
0,62
4266
145 
0,5282
49746 m no middle 1 
0,61
418
421
6 
 group 1,276 4 
5,
1
1 
0,62
4266
145 
0,5282
49746 f no right 1 
0,61
418
421
6 
 ind 0,957 1 
5,
2
4 
0,60
8778
626 
0,5151
44313 f no middle 1 
1,09
188
305
1 
 group 2,233 2 
4,
6
6 
0,68
4549
356 
0,5792
60987 m no middle 
Clot
hes 
0,20
054
994
8 
 group 3,19 2 
4,
6
6 
0,68
4549
356 
0,5792
60987 m no middle 1 
0,09
826
947
5 
 group 1,914 2 
4,
6
5 
0,68
6021
505 
0,5805
0671 m no middle 
Clot
hes 
0,27
297
076
3 
 group 1,914 2 
4,
6
5 
0,68
6021
505 
0,5805
0671 m no middle 1 
0,27
297
076
3 
 group 1,595 2 
5,
0
4 
0,63
2936
508 
0,5355
86548 m no middle 
Vide
oca
mer
a 
0,39
307
789
8 
 group 1,595 2 
5,
0
4 
0,63
2936
508 
0,5355
86548 m no middle 1 
0,39
307
789
8 
 ind 1,276 1 
4,
7
8 
0,66
7364
017 
0,5647
1887 m no middle 
Vide
oca
mer
a 
0,61
418
421
6 
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 ind 3,19 1 
5,
2
5 
0,60
7619
048 
0,5141
63086 m left handrail left 1 
0,09
826
947
5 
 group 1,276 2 
5,
2
3 
0,60
9942
639 
0,5161
29293 m 
right 
handrail right 
Mob
ilep
hon
e 
0,61
418
421
6 
 group 1,276 2 
5,
2
3 
0,60
9942
639 
0,5161
29293 m no middle 1 
0,61
418
421
6 
 ind 0,957 1 
4,
9
7 
0,64
1851
107 
0,5431
3002 m left handrail left 1 
1,09
188
305
1 
 group 0,957 2 
5,
2
4 
0,60
8778
626 
0,5151
44313 m no middle 1 
1,09
188
305
1 
 group 0,957 2 
5,
2
4 
0,60
8778
626 
0,5151
44313 f no right 1 
1,09
188
305
1 
 group 0,957 2 
5,
3
7 
0,59
4040
968 
0,5026
73408 f no middle 
Clot
hes 
1,09
188
305
1 
 group 1,276 2 
5,
3
7 
0,59
4040
968 
0,5026
73408 m no middle 1 
0,61
418
421
6 
 group 0,957 2 
5,
1
2 
0,62
3046
875 
0,5272
18008 m no middle 1 
1,09
188
305
1 
 group 0,638 2 
5,
1
2 
0,62
3046
875 
0,5272
18008 m no middle 1 
2,45
673
686
4 
 group 0,957 2 
4,
6
5 
0,68
6021
505 
0,5805
0671 m no middle 1 
1,09
188
305
1 
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 group 0,957 2 
4,
6
5 
0,68
6021
505 
0,5805
0671 m no middle 1 
1,09
188
305
1 
 ind 1,276 1 
4,
3
2 
0,73
8425
926 
0,6248
50972 m no left 1 
0,61
418
421
6 
 group 1,914 2 
4,
7
8 
0,66
7364
017 
0,5647
1887 m no middle 1 
0,27
297
076
3 
 group 0,957 2 
4,
7
8 
0,66
7364
017 
0,5647
1887 m no left 1 
1,09
188
305
1 
 group 0,957 2 
3,
9
3 
0,81
1704
835 
0,6868
59084 m no middle 1 
1,09
188
305
1 
 group 0,957 2 
3,
9
3 
0,81
1704
835 
0,6868
59084 m no middle 1 
1,09
188
305
1 
 ind 1,914 1 
4,
3
9 
0,72
6651
481 
0,6148
87517 m no left 
Mob
ilep
hon
e 
0,27
297
076
3 
 group 1,276 3 
4,
7
2 
0,67
5847
458 
0,5718
975 m left handrail left 1 
0,61
418
421
6 
 group 1,276 3 
4,
7
2 
0,67
5847
458 
0,5718
975 m no middle 1 
0,61
418
421
6 
 group 3,19 3 
4,
7
2 
0,67
5847
458 
0,5718
975 m 
right 
handrail right 1 
0,09
826
947
5 
 ind 0,957 1 
4,
2 
0,75
9523
81 
0,6427
03857 m 
right 
handrail right 1 
1,09
188
305
1 
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 group 2,552 2 
4,
9
8 
0,64
0562
249 
0,5420
39398 m left handrail left 1 
0,15
354
605
4 
 group 1,276 2 
4,
9
8 
0,64
0562
249 
0,5420
39398 m no middle 1 
0,61
418
421
6 
 group 1,595 2 
4,
5
9 
0,69
4989
107 
0,5880
95033 m no middle 1 
0,39
307
789
8 
 group 0,957 2 
4,
5
9 
0,69
4989
107 
0,5880
95033 f no left 
Mob
ilep
hon
e 
1,09
188
305
1 
 group 3,19 2 
4,
3
9 
0,72
6651
481 
0,6148
87517 f no middle 1 
0,09
826
947
5 
 group 3,19 2 
4,
3
9 
0,72
6651
481 
0,6148
87517 f no middle 1 
0,09
826
947
5 
 ind 3,19 1 
6,
8
6 
0,46
5014
577 
0,3934
92157 m no left 
Vide
oca
mer
a 
0,09
826
947
5 
 ind 3,19 1 
3,
0
8 
1,03
5714
286 
0,8764
14351 m no right 1 
0,09
826
947
5 
 ind 0,957 1 
5,
9
4 
0,53
7037
037 
0,4544
37071 f left handrail left 1 
1,09
188
305
1 
 group 3,19 2 
4,
5
3 
0,70
4194
26 
0,5958
84371 m no left 1 
0,09
826
947
5 
 group 3,19 2 
4,
5
3 
0,70
4194
26 
0,5958
84371 f no middle 1 
0,09
826
947
5 
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 ind 2,871 1 
4,
9
2 
0,64
8373
984 
0,5486
49634 m no middle 
Mob
ilep
hon
e 
0,12
132
033
9 
 group 3,19 2 
4,
6
5 
0,68
6021
505 
0,5805
0671 m no middle 1 
0,09
826
947
5 
 group 3,19 2 
4,
6
5 
0,68
6021
505 
0,5805
0671 m no middle 1 
0,09
826
947
5 
 group 3,19 2 
5,
0
5 
0,63
1683
168 
0,5345
2598 m no left 
Mob
ilep
hon
e 
0,09
826
947
5 
 group 3,19 2 
5,
0
5 
0,63
1683
168 
0,5345
2598 f no middle 1 
0,09
826
947
5 
 group 3,19 2 
7,
3
3 
0,43
5197
817 
0,3682
61419 f no middle 
Vide
oca
mer
a 
0,09
826
947
5 
 group 3,19 2 
7,
3
3 
0,43
5197
817 
0,3682
61419 m no middle 
Vide
oca
mer
a 
0,09
826
947
5 
 group 3,19 2 
5,
3 
0,60
1886
792 
0,5093
12491 m no middle 1 
0,09
826
947
5 
 group 3,19 2 
5,
3 
0,60
1886
792 
0,5093
12491 f no middle 1 
0,09
826
947
5 
 group 1,276 2 
4,
8
5 
0,65
7731
959 
0,5565
68289 m left handrail left 1 
0,61
418
421
6 
 group 1,276 2 
4,
8
5 
0,65
7731
959 
0,5565
68289 f no middle 1 
0,61
418
421
6 
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 group 3,19 2 
5,
7 
0,55
9649
123 
0,4735
71263 m no right 1 
0,09
826
947
5 
 group 3,19 2 
5,
7 
0,55
9649
123 
0,4735
71263 f no middle 1 
0,09
826
947
5 
 group 3,19 2 
4,
5
8 
0,69
6506
55 
0,5893
79083 m no middle 1 
0,09
826
947
5 
 group 3,19 2 
4,
5
8 
0,69
6506
55 
0,5893
79083 f no middle 1 
0,09
826
947
5 
 group 3,19 2 
5,
2
4 
0,60
8778
626 
0,5151
44313 f no middle 1 
0,09
826
947
5 
 group 3,19 2 
5,
2
4 
0,60
8778
626 
0,5151
44313 m no middle 1 
0,09
826
947
5 
 group 3,19 2 
4,
7
8 
0,66
7364
017 
0,5647
1887 m no middle 1 
0,09
826
947
5 
 group 3,19 2 
4,
7
8 
0,66
7364
017 
0,5647
1887 m no middle 1 
0,09
826
947
5 
 group 3,19 2 
5,
9
5 
0,53
6134
454 
0,4536
73311 m no right 1 
0,09
826
947
5 
 group 3,19 2 
5,
9
5 
0,53
6134
454 
0,4536
73311 f no middle 
Clot
hes 
0,09
826
947
5 
 group 3,19 2 
4,
2
5 
0,75
0588
235 
0,6351
42635 m no middle 
Clot
hes 
0,09
826
947
5 
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 group 3,19 2 
4,
2
5 
0,75
0588
235 
0,6351
42635 m no middle 
Mob
ilep
hon
e 
0,09
826
947
5 
 group 3,19 2 
5,
1
1 
0,62
4266
145 
0,5282
49746 m 
right 
handrail right 
Mob
ilep
hon
e 
0,09
826
947
5 
 group 3,19 2 
5,
1
1 
0,62
4266
145 
0,5282
49746 m no middle 
Vide
oca
mer
a 
0,09
826
947
5 
 ind 1,276 1 
5,
5 0,58 
0,4907
92036 m no middle 
Mob
ilep
hon
e 
0,61
418
421
6 
 group 3,19 2 
5,
5
6 
0,57
3741
007 
0,4854
95719 f no middle 
Clot
hes 
0,09
826
947
5 
 group 3,19 2 
5,
5
6 
0,57
3741
007 
0,4854
95719 f no middle 
Mob
ilep
hon
e 
0,09
826
947
5 
 group 3,19 2 
5,
3
1 
0,60
0753
296 
0,5083
53333 f no left 1 
0,09
826
947
5 
 group 3,19 2 
5,
3
1 
0,60
0753
296 
0,5083
53333 f no middle 1 
0,09
826
947
5 
 group 2,233 2 
4,
3
3 
0,73
6720
554 
0,6234
07898 m left handrail left 1 
0,20
054
994
8 
 group 2,552 2 
4,
3
3 
0,73
6720
554 
0,6234
07898 f no middle 
Clot
hes 
0,15
354
605
4 
 group 2,552 2 
4,
4
5 
0,71
6853
933 
0,6065
96899 m no middle 
Mob
ilep
hon
e 
0,15
354
605
4 
129 
 
 group 2,552 2 
4,
4
5 
0,71
6853
933 
0,6065
96899 m no right 1 
0,15
354
605
4 
 group 3,19 3 
5,
1
9 
0,61
4643
545 
0,5201
07168 f no left 1 
0,09
826
947
5 
 group 3,19 3 
5,
1
9 
0,61
4643
545 
0,5201
07168 f no middle 1 
0,09
826
947
5 
 group 3,19 3 
5,
1
9 
0,61
4643
545 
0,5201
07168 f no right 1 
0,09
826
947
5 
 group 3,19 2 
6,
2
8 
0,50
7961
783 
0,4298
3379 m no left 1 
0,09
826
947
5 
 group 3,19 2 
6,
2
8 
0,50
7961
783 
0,4298
3379 f no middle 1 
0,09
826
947
5 
 group 0,957 4 
6,
0
9 
0,52
3809
524 
0,4432
44039 f left handrail left 1 
1,09
188
305
1 
 group 0,957 4 
6,
0
9 
0,52
3809
524 
0,4432
44039 f no middle 1 
1,09
188
305
1 
 group 3,19 4 
6,
0
9 
0,52
3809
524 
0,4432
44039 f no middle 1 
0,09
826
947
5 
 group 3,19 4 
6,
0
9 
0,52
3809
524 
0,4432
44039 f no right 1 
0,09
826
947
5 
 group 3,19 2 
6,
9
9 
0,45
6366
237 
0,3861
73991 f no left 1 
0,09
826
947
5 
130 
 
 group 3,19 2 
6,
9
9 
0,45
6366
237 
0,3861
73991 f no middle 
Vide
oca
mer
a 
0,09
826
947
5 
 group 0,957 2 
6,
6 
0,48
3333
333 
0,4089
93364 f no middle 
Mob
ilep
hon
e 
1,09
188
305
1 
 group 3,19 2 
6,
6 
0,48
3333
333 
0,4089
93364 f no right 1 
0,09
826
947
5 
 group 3,19 2 
6,
2
2 
0,51
2861
736 
0,4339
80096 f left handrail left 1 
0,09
826
947
5 
 group 3,19 2 
6,
2
2 
0,51
2861
736 
0,4339
80096 f no middle 1 
0,09
826
947
5 
 ind 3,19 1 
7,
4
5 
0,42
8187
919 
0,3623
29691 f no left 1 
0,09
826
947
5 
 ind 3,19 1 
4,
5
2 
0,70
5752
212 
0,5972
02699 f no left 1 
0,09
826
947
5 
 ind 0,638 1 
4,
3
2 
0,73
8425
926 
0,6248
50972 f no middle 
Clot
hes 
2,45
673
686
4 
 group 3,19 2 
7,
0
1 
0,45
5064
194 
0,3850
72211 f no middle 1 
0,09
826
947
5 
 group 3,19 2 
7,
0
1 
0,45
5064
194 
0,3850
72211 f no middle 1 
0,09
826
947
5 
 ind 1,276 1 
6,
5
5 
0,48
7022
901 
0,4121
1545 f no right 
Vide
oca
mer
a 
0,61
418
421
6 
131 
 
 ind 3,19 1 
1
0,
0
7 
0,31
6782
522 
0,2680
59206 f left handrail left 1 
0,09
826
947
5 
 group 3,19 2 
7,
3
9 
0,43
1664
411 
0,3652
71475 f left handrail left 
Vide
oca
mer
a 
0,09
826
947
5 
 group 3,19 2 
7,
3
9 
0,43
1664
411 
0,3652
71475 f no right 
Vide
oca
mer
a 
0,09
826
947
5 
 group 3,19 2 
6,
0
3 
0,52
9021
559 
0,4476
54428 f 
right 
handrail right 1 
0,09
826
947
5 
 group 3,19 2 
6,
0
3 
0,52
9021
559 
0,4476
54428 f no middle 1 
0,09
826
947
5 
 ind 3,19 1 
3,
4
1 
0,93
5483
871 
0,7916
00059 m no middle 1 
0,09
826
947
5 
 ind 3,19 1 
2,
6
2 
1,21
7557
252 
1,0302
88626 f no right 1 
0,09
826
947
5 
 ind 3,19 1 
2,
7
5 1,16 
0,9815
84073 m no middle 1 
0,09
826
947
5 
 ind 3,19 1 
4,
3
1 
0,74
0139
211 
0,6263
00742 m no middle 1 
0,09
826
947
5 
 group 2,233 2 
5,
0
4 
0,63
2936
508 
0,5355
86548 m no middle 1 
0,20
054
994
8 
 group 1,914 2 
5,
0
4 
0,63
2936
508 
0,5355
86548 m no right 1 
0,27
297
076
3 
132 
 
 group 0,957 2 
5,
9
6 
0,53
5234
899 
0,4529
12114 m no left 
Vide
oca
mer
a 
1,09
188
305
1 
 group 1,276 2 
5,
9
6 
0,53
5234
899 
0,4529
12114 f no right 
Clot
hes 
0,61
418
421
6 
 ind 0,957 1 
5,
2
3 
0,60
9942
639 
0,5161
29293 m no middle 1 
1,09
188
305
1 
 group 3,19 2 
4,
0
6 
0,78
5714
286 
0,6648
66059 m no middle 1 
0,09
826
947
5 
 group 3,19 2 
4,
0
6 
0,78
5714
286 
0,6648
66059 m no middle 1 
0,09
826
947
5 
 group 2,233 2 
3,
8
6 
0,82
6424
87 
0,6993
15078 m no middle 1 
0,20
054
994
8 
 group 2,233 2 
3,
8
6 
0,82
6424
87 
0,6993
15078 m no right 
Clot
hes 
0,20
054
994
8 
 ind 3,19 1 
3,
7
4 
0,85
2941
176 
0,7217
52995 m no middle 1 
0,09
826
947
5 
 group 3,19 2 
3,
7
9 
0,84
1688
654 
0,7122
31187 m no middle 1 
0,09
826
947
5 
 group 3,19 2 
3,
7
9 
0,84
1688
654 
0,7122
31187 m 
right 
handrail right 1 
0,09
826
947
5 
 group 3,19 2 
5,
6
9 
0,56
0632
689 
0,4744
0355 f left handrail left 1 
0,09
826
947
5 
133 
 
 group 3,19 2 
5,
6
9 
0,56
0632
689 
0,4744
0355 f no middle 1 
0,09
826
947
5 
 group 2,552 2 
5,
3
8 
0,59
2936
803 
0,5017
39071 m no middle 
Mob
ilep
hon
e 
0,15
354
605
4 
 group 2,552 2 
5,
3
8 
0,59
2936
803 
0,5017
39071 f no middle 1 
0,15
354
605
4 
 ind 3,19 1 
4,
2 
0,75
9523
81 
0,6427
03857 m no middle 1 
0,09
826
947
5 
 ind 3,19 1 
5,
1
7 
0,61
7021
277 
0,5221
19188 f left handrail left 1 
0,09
826
947
5 
 group 0,957 2 
4,
4
6 
0,71
5246
637 
0,6052
36816 m left handrail left 1 
1,09
188
305
1 
 group 2,233 2 
4,
4
6 
0,71
5246
637 
0,6052
36816 m no middle 1 
0,20
054
994
8 
 ind 3,19 1 
3,
9
4 
0,80
9644
67 
0,6851
15787 m no middle 
Vide
oca
mer
a 
0,09
826
947
5 
 group 3,19 2 
6,
4
3 
0,49
6111
975 
0,4198
06563 m 
right 
handrail right 1 
0,09
826
947
5 
 group 3,19 2 
6,
4
3 
0,49
6111
975 
0,4198
06563 f no middle 1 
0,09
826
947
5 
 group 3,19 2 
5,
1
2 
0,62
3046
875 
0,5272
18008 m no middle 1 
0,09
826
947
5 
134 
 
 group 3,19 2 
5,
1
2 
0,62
3046
875 
0,5272
18008 f no middle 1 
0,09
826
947
5 
 group 3,19 2 
5,
4
4 
0,58
6397
059 
0,4962
05184 m no right 
Vide
oca
mer
a 
0,09
826
947
5 
 group 3,19 2 
5,
4
4 
0,58
6397
059 
0,4962
05184 f no middle 
Vide
oca
mer
a 
0,09
826
947
5 
 group 3,19 2 
3,
8 
0,83
9473
684 
0,7103
56895 m no left 1 
0,09
826
947
5 
 group 3,19 2 
3,
8 
0,83
9473
684 
0,7103
56895 m no middle 
Vide
oca
mer
a 
0,09
826
947
5 
 ind 3,19 1 
3,
5
4 
0,90
1129
944 
0,7625
3 m no left 
Vide
oca
mer
a 
0,09
826
947
5 
 ind 0,638 1 
3,
0
8 
1,03
5714
286 
0,8764
14351 m no left 
Clot
hes 
2,45
673
686
4 
 group 1,276 2 
4,
1
2 
0,77
4271
845 
0,6551
83544 f no left 1 
0,61
418
421
6 
 group 3,19 2 
4,
1
2 
0,77
4271
845 
0,6551
83544 f no middle 1 
0,09
826
947
5 
 ind 1,276 1 
3,
5
4 
0,90
1129
944 
0,7625
3 m no middle 
Mob
ilep
hon
e 
0,61
418
421
6 
 group 3,19 2 
4,
5
3 
0,70
4194
26 
0,5958
84371 m no left 1 
0,09
826
947
5 
135 
 
 group 3,19 2 
4,
5
3 
0,70
4194
26 
0,5958
84371 m no middle 1 
0,09
826
947
5 
 group 3,19 2 
4,
7
2 
0,67
5847
458 
0,5718
975 m no right 1 
0,09
826
947
5 
 group 3,19 2 
4,
7
2 
0,67
5847
458 
0,5718
975 m no middle 
Vide
oca
mer
a 
0,09
826
947
5 
 group 1,276 2 
5,
0
4 
0,63
2936
508 
0,5355
86548 m no left 
Clot
hes 
0,61
418
421
6 
 group 1,276 2 
5,
0
4 
0,63
2936
508 
0,5355
86548 m no middle 1 
0,61
418
421
6 
 group 3,19 2 
4,
0
6 
0,78
5714
286 
0,6648
66059 m no middle 1 
0,09
826
947
5 
 group 3,19 2 
4,
0
6 
0,78
5714
286 
0,6648
66059 m no middle 1 
0,09
826
947
5 
 group 1,914 3 
5,
5 0,58 
0,4907
92036 f no middle 1 
0,27
297
076
3 
 group 2,552 3 
5,
5 0,58 
0,4907
92036 f no middle 1 
0,15
354
605
4 
 group 2,233 3 
5,
5 0,58 
0,4907
92036 f no right 1 
0,20
054
994
8 
 ind 1,276 1 
5,
2
5 
0,60
7619
048 
0,5141
63086 m no left 
Mob
ilep
hon
e 
0,61
418
421
6 
136 
 
 group 1,595 2 
4,
9
2 
0,64
8373
984 
0,5486
49634 m no left 1 
0,39
307
789
8 
 group 3,19 2 
4,
9
2 
0,64
8373
984 
0,5486
49634 m no right 1 
0,09
826
947
5 
 ind 0,957 1 
4,
9
8 
0,64
0562
249 
0,5420
39398 m no middle 1 
1,09
188
305
1 
 ind 3,19 1 
3,
4 
0,93
8235
294 
0,7939
28294 m no middle 1 
0,09
826
947
5 
 group 3,19 2 
4,
3
8 
0,72
8310
502 
0,6162
9137 m left handrail left 1 
0,09
826
947
5 
 group 1,276 2 
4,
3
8 
0,72
8310
502 
0,6162
9137 m no middle 1 
0,61
418
421
6 
 group 0,957 1 
4,
7
9 
0,66
5970
772 
0,5635
39916 m no left 1 
1,09
188
305
1 
 ind 3,19 1 
3,
9
9 
0,79
9498
747 
0,6765
30376 m no left 1 
0,09
826
947
5 
 group 3,19 2 
3,
6 
0,88
6111
111 
0,7498
21167 f no left 1 
0,09
826
947
5 
 group 2,233 2 
3,
6 
0,88
6111
111 
0,7498
21167 m no middle 1 
0,20
054
994
8 
 group 0,957 2 
3,
9
3 
0,81
1704
835 
0,6868
59084 m no middle 1 
1,09
188
305
1 
137 
 
 group 1,276 2 
3,
9
3 
0,81
1704
835 
0,6868
59084 m no right 1 
0,61
418
421
6 
 group 3,19 2 
3,
1
5 
1,01
2698
413 
0,8569
38476 m left handrail left 1 
0,09
826
947
5 
 group 3,19 2 
3,
1
5 
1,01
2698
413 
0,8569
38476 f no middle 1 
0,09
826
947
5 
 group 1,914 2 
3,
3
4 
0,95
5089
82 
0,8081
90479 m left handrail left 1 
0,27
297
076
3 
 group 2,233 2 
3,
3
4 
0,95
5089
82 
0,8081
90479 m no middle 1 
0,20
054
994
8 
 group 3,19 2 
3,
8
1 
0,83
7270
341 
0,7084
92441 m no left 1 
0,09
826
947
5 
 group 2,233 2 
3,
8
1 
0,83
7270
341 
0,7084
92441 m no middle 1 
0,20
054
994
8 
 ind 0,957 1 
3,
9
9 
0,79
9498
747 
0,6765
30376 m no middle 
Mob
ilep
hon
e 
1,09
188
305
1 
 ind 3,19 1 
3,
8 
0,83
9473
684 
0,7103
56895 f no right 1 
0,09
826
947
5 
 group 2,871 2 
4,
5
7 
0,69
8030
635 
0,5906
68753 m no left 
Clot
hes 
0,12
132
033
9 
 group 0,957 2 
4,
5
7 
0,69
8030
635 
0,5906
68753 m no middle 1 
1,09
188
305
1 
138 
 
 group 1,595 2 
4,
2
5 
0,75
0588
235 
0,6351
42635 f no middle 1 
0,39
307
789
8 
 group 1,276 2 
4,
2
5 
0,75
0588
235 
0,6351
42635 m no middle 1 
0,61
418
421
6 
 group 1,276 2 
4,
4
5 
0,71
6853
933 
0,6065
96899 f left handrail left 1 
0,61
418
421
6 
 group 1,595 2 
4,
4
5 
0,71
6853
933 
0,6065
96899 m no middle 1 
0,39
307
789
8 
 group 3,19 2 
4,
7
8 
0,66
7364
017 
0,5647
1887 m no left 1 
0,09
826
947
5 
 group 3,19 2 
4,
7
8 
0,66
7364
017 
0,5647
1887 m no middle 1 
0,09
826
947
5 
 group 3,19 2 
3,
9
9 
0,79
9498
747 
0,6765
30376 f no left 1 
0,09
826
947
5 
 group 3,19 2 
3,
9
9 
0,79
9498
747 
0,6765
30376 m no middle 1 
0,09
826
947
5 
 group 3,19 2 
4,
9
8 
0,64
0562
249 
0,5420
39398 m no middle 
Mob
ilep
hon
e 
0,09
826
947
5 
 group 3,19 2 
4,
9
8 
0,64
0562
249 
0,5420
39398 m 
right 
handrail right 1 
0,09
826
947
5 
 ind 3,19 1 
7,
1
4 
0,44
6778
711 
0,3780
61092 f no middle 
Clot
hes 
0,09
826
947
5 
139 
 
 ind 3,19 1 
4,
8
5 
0,65
7731
959 
0,5565
68289 m no middle 1 
0,09
826
947
5 
 ind 0,957 1 
5,
3
7 
0,59
4040
968 
0,5026
73408 f no left 
Mob
ilep
hon
e 
1,09
188
305
1 
 group 3,19 2 
6,
6
1 
0,48
2602
118 
0,4083
74614 m no middle 1 
0,09
826
947
5 
 group 3,19 2 
6,
6
1 
0,48
2602
118 
0,4083
74614 m left handrail left 1 
0,09
826
947
5 
 group 3,19 2 
6,
0
9 
0,52
3809
524 
0,4432
44039 m no left 1 
0,09
826
947
5 
 group 3,19 2 
6,
0
9 
0,52
3809
524 
0,4432
44039 m no right 1 
0,09
826
947
5 
 ind 1,276 1 
6,
8
7 
0,46
4337
7 
0,3929
19389 f no middle 1 
0,61
418
421
6 
 ind 3,19 1 
4,
8
5 
0,65
7731
959 
0,5565
68289 f no right 1 
0,09
826
947
5 
 group 3,19 2 
5,
2
4 
0,60
8778
626 
0,5151
44313 f left handrail left 1 
0,09
826
947
5 
 group 0,957 2 
5,
2
4 
0,60
8778
626 
0,5151
44313 f no middle 1 
1,09
188
305
1 
 ind 3,19 1 
4,
2
5 
0,75
0588
235 
0,6351
42635 m no middle 
Vide
oca
mer
a 
0,09
826
947
5 
140 
 
St
ai
r 
3 
Indivi
dual 
/grou
p 
Interpe
rson 
distanc
e 
Number 
of people 
in  group  
ti
m
e 
Slop
ed 
Velo
city 
Horizo
ntal 
Velocit
y 
ge
n
d
er 
 Use 
Handrail Location 
Distr
acti
ons 
 
Den
sity 
 ind 4,29 1 
4,
8
5 
0,88
4536
082 
0,8341
09154 m no left 1 
0,05
433
571
9 
 ind 4,29 1 
4,
8
4 
0,88
6363
636 
0,8358
3252 f left high left 1 
0,05
433
571
9 
 group 4,29 2 
7,
0
7 
0,60
6789
25 
0,5721
9652 f no middle A 
Vide
oca
mer
a 
0,05
433
571
9 
 group 4,29 2 
7,
0
7 
0,60
6789
25 
0,5721
9652 f no middle A 
Vide
oca
mer
a 
0,05
433
571
9 
 group 1,32 2 
7,
5
4 
0,56
8965
517 
0,5365
29098 f no middle A 1 
0,57
392
102
8 
 group 4,29 2 
7,
5
4 
0,56
8965
517 
0,5365
29098 m 
yes left 
(towards 
middle 
handrail) 
left 
(towards 
middle 
handrail) 1 
0,05
433
571
9 
 ind 4,29 1 
8,
3
9 
0,51
1323
004 
0,4821
72753 f left low left 1 
0,05
433
571
9 
 group 4,29 2 
7,
7
2 
0,55
5699
482 
0,5240
19352 f no middle A 1 
0,05
433
571
9 
 group 4,29 2 
7,
7
2 
0,55
5699
482 
0,5240
19352 m 
yes left 
(towards 
middle 
handrail) 
left 
(towards 
middle 
handrail) 1 
0,05
433
571
9 
 group 0,66 2 
7,
7
9 
0,55
0706
033 
0,5193
10578 f no middle A 
Clot
hes 
2,29
568
411
4 
141 
 
 group 0,99 2 
7,
7
9 
0,55
0706
033 
0,5193
10578 m no middle A 1 
1,02
030
405
1 
 ind 1,32 1 
8,
9
7 
0,47
8260
87 
0,4509
95474 m left high left 1 
0,57
392
102
8 
 group 0,99 2 
7,
3
2 
0,58
6065
574 
0,5526
54289 f no middle A 1 
1,02
030
405
1 
 group 0,99 2 
7,
3
2 
0,58
6065
574 
0,5526
54289 f 
yes left 
(towards 
middle 
handrail) 
left 
(towards 
middle 
handrail) 1 
1,02
030
405
1 
 ind 2,31 1 
8,
5
1 
0,50
4112
808 
0,4753
73607 m no left 1 
0,18
740
278
5 
 ind 4,29 1 
9,
1
6 
0,46
8340
611 
0,4416
40764 f no middle A 1 
0,05
433
571
9 
 group 1,32 2 
9,
0
2 
0,47
5609
756 
0,4484
95499 m no middle A 1 
0,57
392
102
8 
 group 4,29 2 
9,
0
2 
0,47
5609
756 
0,4484
95499 f 
yes left 
(towards 
middle 
handrail) 
left 
(towards 
middle 
handrail) 1 
0,05
433
571
9 
 ind 4,29 1 
8,
1
8 
0,52
4449
878 
0,4945
51271 f 
yes left 
(towards 
middle 
handrail) 
left 
(towards 
middle 
handrail) 1 
0,05
433
571
9 
 ind 0,99 1 
8,
8
4 
0,48
5294
118 
0,4576
2776 m no 
left 
(towards 
middle 
handrail) 1 
1,02
030
405
1 
 ind 0,99 1 
9,
3
1 
0,46
0794
844 
0,4345
25177 m no 
left 
(towards 
middle 
handrail) 1 
1,02
030
405
1 
142 
 
 group 4,29 2 
9,
4
9 
0,45
2054
795 
0,4262
83393 f no middle A 1 
0,05
433
571
9 
 group 1,98 2 
9,
4
9 
0,45
2054
795 
0,4262
83393 f no middle A 1 
0,25
507
601
3 
 ind 0,66 1 
1
0 
0,42
9 
0,4045
4294 f no left 
Clot
hes 
2,29
568
411
4 
 group 1,32 2 
9,
6
2 
0,44
5945
946 
0,4205
22807 m left low left 1 
0,57
392
102
8 
 group 1,65 2 
9,
6
2 
0,44
5945
946 
0,4205
22807 m no middle A 1 
0,36
730
945
8 
 group 1,98 2 
1
0,
3
3 
0,41
5295
257 
0,3916
19497 f left high left 1 
0,25
507
601
3 
 group 2,64 2 
1
0,
3
3 
0,41
5295
257 
0,3916
19497 m no middle A 1 
0,14
348
025
7 
 ind 1,32 1 
1
0,
9
9 
0,39
0354
868 
0,3681
00946 m left high left 1 
0,57
392
102
8 
 ind 4,29 1 
1
0,
1
3 
0,42
3494
571 
0,3993
51372 f 
yes left 
(towards 
middle 
handrail) 
left 
(towards 
middle 
handrail) 1 
0,05
433
571
9 
 group 0,99 2 
9,
4
2 
0,45
5414
013 
0,4294
51104 f no middle A 1 
1,02
030
405
1 
 group 0,99 2 
9,
4
2 
0,45
5414
013 
0,4294
51104 f 
yes left 
(towards 
middle 
handrail) 
left 
(towards 
middle 
handrail) 1 
1,02
030
405
1 
143 
 
 ind 2,31 1 
1
1,
5
9 
0,37
0146
678 
0,3490
44814 m left high left 1 
0,18
740
278
5 
 ind 1,98 1 
9,
7
1 
0,44
1812
564 
0,4166
25067 f 
yes left 
(towards 
middle 
handrail) 
left 
(towards 
middle 
handrail) 1 
0,25
507
601
3 
 ind 1,32 1 
1
1,
4
6 
0,37
4345
55 
0,3530
04311 m left high left 
Mob
ilep
hon
e 
0,57
392
102
8 
 ind 0,99 1 
1
1,
7
2 
0,36
6040
956 
0,3451
73157 f left high left 1 
1,02
030
405
1 
 ind 0,99 1 
1
0,
5
4 
0,40
7020
873 
0,3838
16831 m left high left 1 
1,02
030
405
1 
 ind 2,97 1 
4,
8
4 
0,88
6363
636 
0,8358
3252 m no middle A 1 
0,11
336
711
7 
 ind 1,65 1 
1
1,
2
1 
0,38
2694
023 
0,3608
76842 m left low left 1 
0,36
730
945
8 
 group 0,99 2 
1
0,
0
8 
0,42
5595
238 
0,4013
32282 f no left 1 
1,02
030
405
1 
 group 4,29 2 
1
0,
0
8 
0,42
5595
238 
0,4013
32282 f no middle A 1 
0,05
433
571
9 
 group 1,32 2 
1
0,
2
7 
0,41
7721
519 
0,3939
07439 m left low left 1 
0,57
392
102
8 
 group 1,32 2 
1
0,
2
7 
0,41
7721
519 
0,3939
07439 f no middle A 1 
0,57
392
102
8 
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 ind 4,29 1 
6,
5
4 
0,65
5963
303 
0,6185
67186 m 
yes left 
(towards 
middle 
handrail) 
left 
(towards 
middle 
handrail) 1 
0,05
433
571
9 
 ind 0,99 1 
6,
1
6 
0,69
6428
571 
0,6567
25552 f no 
left 
(towards 
middle 
handrail) 1 
1,02
030
405
1 
 ind 0,99 1 
9,
5
6 
0,44
8744
77 
0,4231
62071 f left low left 1 
1,02
030
405
1 
 group 1,65 2 
9,
8
2 
0,43
6863
544 
0,4119
58187 f no middle A 1 
0,36
730
945
8 
 group 1,65 2 
9,
8
2 
0,43
6863
544 
0,4119
58187 f no middle A 1 
0,36
730
945
8 
 group 0,66 2 
8,
5 
0,50
4705
882 
0,4759
3287 m no middle A 1 
2,29
568
411
4 
 group 0,66 2 
8,
5 
0,50
4705
882 
0,4759
3287 f 
yes left 
(towards 
middle 
handrail) 
left 
(towards 
middle 
handrail) 1 
2,29
568
411
4 
 ind 1,32 1 
9,
8
8 
0,43
4210
526 
0,4094
56417 m left high left 1 
0,57
392
102
8 
 ind 0,99 1 
9,
3
4 
0,45
9314
775 
0,4331
29486 f left high left 1 
1,02
030
405
1 
 ind 1,98 1 
8,
2
5 0,52 
0,4903
55079 f no middle A 1 
0,25
507
601
3 
 group 4,29 2 
7,
7
2 
0,55
5699
482 
0,5240
19352 f left low left 1 
0,05
433
571
9 
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 group 4,29 2 
7,
7
2 
0,55
5699
482 
0,5240
19352 m no middle A 1 
0,05
433
571
9 
 ind 1,65 1 
9,
5
9 
0,44
7340
98 
0,4218
38311 f no 
left 
(towards 
middle 
handrail) 
Clot
hes 
0,36
730
945
8 
 ind 0,99 1 
8,
7 
0,49
3103
448 
0,4649
91885 f 
yes left 
(towards 
middle 
handrail) 
left 
(towards 
middle 
handrail) 1 
1,02
030
405
1 
 ind 4,29 1 
4,
7
7 
0,89
9371
069 
0,8480
98406 m left low left 1 
0,05
433
571
9 
 group 2,31 3 
9,
2
2 
0,46
5292
842 
0,4387
66746 m no middle A 1 
0,18
740
278
5 
 group 4,29 3 
9,
2
2 
0,46
5292
842 
0,4387
66746 m no middle A 1 
0,05
433
571
9 
 group 3,63 3 
9,
2
2 
0,46
5292
842 
0,4387
66746 m no 
left 
(towards 
middle 
handrail) 1 
0,07
589
038
4 
 ind 0,99 1 
9,
3
4 
0,45
9314
775 
0,4331
29486 f no middle A 1 
1,02
030
405
1 
 group 0,66 2 
8,
1
8 
0,52
4449
878 
0,4945
51271 f no middle A 1 
2,29
568
411
4 
 group 0,99 2 
8,
1
8 
0,52
4449
878 
0,4945
51271 m 
yes left 
(towards 
middle 
handrail) 
left 
(towards 
middle 
handrail) 1 
1,02
030
405
1 
 ind 4,29 1 
1
1,
2
4 
0,38
1672
598 
0,3599
13648 m left high left 1 
0,05
433
571
9 
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 ind 0,99 1 
1
3,
2
2 
0,32
4508
321 
0,3060
08275 f left high left 1 
1,02
030
405
1 
 ind 1,32 1 
1
2,
1
6 
0,35
2796
053 
0,3326
83339 f left low left 1 
0,57
392
102
8 
 ind 0,99 1 
1
1,
1
2 
0,38
5791
367 
0,3637
97608 m left high left 1 
1,02
030
405
1 
 group 0,66 2 
1
1,
2
4 
0,38
1672
598 
0,3599
13648 f left low left 1 
2,29
568
411
4 
 group 4,29 2 
1
1,
2
4 
0,38
1672
598 
0,3599
13648 m no middle A 1 
0,05
433
571
9 
 ind 4,29 1 
1
2,
4
2 
0,34
5410
628 
0,3257
18953 m no 
left 
(towards 
middle 
handrail) 
Mob
ilep
hon
e 
0,05
433
571
9 
 ind 0,99 1 
1
1,
9 
0,36
0504
202 
0,3399
5205 f 
yes left 
(towards 
middle 
handrail) 
left 
(towards 
middle 
handrail) 1 
1,02
030
405
1 
 ind 2,31 1 
7,
7
8 
0,55
1413
882 
0,5199
78072 f 
yes left 
(towards 
middle 
handrail) 
left 
(towards 
middle 
handrail) 1 
0,18
740
278
5 
 ind 0,99 1 
8,
1
8 
0,52
4449
878 
0,4945
51271 m 
yes left 
(towards 
middle 
handrail) 
left 
(towards 
middle 
handrail) 1 
1,02
030
405
1 
 group 1,32 2 
1
0,
7
2 
0,40
0186
567 
0,3773
72145 f no left 1 
0,57
392
102
8 
 group 1,32 2 
1
0,
7
2 
0,40
0186
567 
0,3773
72145 m no middle A 1 
0,57
392
102
8 
147 
 
 ind 0,99 1 
9,
1
7 
0,46
7829
88 
0,4411
59149 f no middle A 1 
1,02
030
405
1 
 ind 4,29 1 
1
0,
5
4 
0,40
7020
873 
0,3838
16831 m left low left 1 
0,05
433
571
9 
 group 1,65 2 
1
1,
0
6 
0,38
7884
268 
0,3657
71193 f no middle A 1 
0,36
730
945
8 
 group 4,29 2 
1
1,
0
6 
0,38
7884
268 
0,3657
71193 m no middle A 1 
0,05
433
571
9 
 ind 4,29 1 
6,
4
9 
0,66
1016
949 
0,6233
32727 m no middle B 1 
0,05
433
571
9 
 group 4,29 2 
6,
1
5 
0,69
7560
976 
0,6577
93398 f no 
right 
(towards 
middlee 
handrail) 1 
0,05
433
571
9 
 group 0,99 2 
6,
1
5 
0,69
7560
976 
0,6577
93398 f no middle B 1 
1,02
030
405
1 
 group 4,29 2 
9,
6
8 
0,44
3181
818 
0,4179
1626 m no middle B 1 
0,05
433
571
9 
 group 4,29 2 
9,
6
8 
0,44
3181
818 
0,4179
1626 f no middle B 1 
0,05
433
571
9 
 group 4,29 2 
8,
5
6 
0,50
1168
224 
0,4725
96892 f no right 1 
0,05
433
571
9 
 group 0,99 2 
8,
5
6 
0,50
1168
224 
0,4725
96892 m no middle B 1 
1,02
030
405
1 
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 ind 2,31 1 
9,
4
2 
0,45
5414
013 
0,4294
51104 m 
yes right 
(towards 
middle 
handrail) 
right 
(towards 
middlee 
handrail) 1 
0,18
740
278
5 
 ind 4,29 1 
7,
4
7 
0,57
4297
189 
0,5415
56814 f no middle B 1 
0,05
433
571
9 
 ind 2,64 1 
9,
1 
0,47
1428
571 
0,4445
52681 f no 
right 
(towards 
middlee 
handrail) 
Vide
oca
mer
a 
0,14
348
025
7 
 group 4,29 2 
6,
2
9 
0,68
2034
976 
0,6431
52528 m no middle B 1 
0,05
433
571
9 
 group 4,29 2 
6,
2
9 
0,68
2034
976 
0,6431
52528 f no middle B 1 
0,05
433
571
9 
 ind 4,29 1 
6,
9
4 
0,61
8155
62 
0,5829
14899 f no 
right 
(towards 
middlee 
handrail) 1 
0,05
433
571
9 
 ind 4,29 1 
8,
0
5 
0,53
2919
255 
0,5025
37814 m no right 1 
0,05
433
571
9 
 ind 4,29 1 
8,
1
8 
0,52
4449
878 
0,4945
51271 f no 
right 
(towards 
middlee 
handrail) 1 
0,05
433
571
9 
 group 4,29 2 
7,
2 
0,59
5833
333 
0,5618
65194 m no right 1 
0,05
433
571
9 
 group 4,29 2 
7,
2 
0,59
5833
333 
0,5618
65194 f no middle B 1 
0,05
433
571
9 
 group 4,29 2 
7,
6
6 
0,56
0052
219 
0,5281
23942 f no middle B 1 
0,05
433
571
9 
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 group 4,29 2 
7,
6
6 
0,56
0052
219 
0,5281
23942 f no middle B 1 
0,05
433
571
9 
 group 4,29 2 
8,
5
8 0,5 
0,4714
95268 m no middle B 1 
0,05
433
571
9 
 group 4,29 2 
8,
5
8 0,5 
0,4714
95268 f no middle B 1 
0,05
433
571
9 
 group 0,99 2 
8,
3
2 
0,51
5625 
0,4862
29495 m no middle B 1 
1,02
030
405
1 
 group 0,99 2 
8,
3
2 
0,51
5625 
0,4862
29495 f no middle B 1 
1,02
030
405
1 
 group 4,29 4 
6,
5
5 
0,65
4961
832 
0,6176
22809 f left low left 1 
0,05
433
571
9 
 group 0,66 4 
6,
5
5 
0,65
4961
832 
0,6176
22809 f no middle A 1 
2,29
568
411
4 
 group 4,29 4 
6,
5
5 
0,65
4961
832 
0,6176
22809 f no middle A 
Mob
ilep
hon
e 
0,05
433
571
9 
 group 4,29 4 
6,
5
5 
0,65
4961
832 
0,6176
22809 f no middle A 1 
0,05
433
571
9 
 group 0,99 2 
5,
1
9 
0,82
6589
595 
0,7794
66166 m no left 1 
1,02
030
405
1 
 group 0,66 2 
5,
1
9 
0,82
6589
595 
0,7794
66166 m no middle A 1 
2,29
568
411
4 
150 
 
 group 2,97 2 
6,
1
5 
0,69
7560
976 
0,6577
93398 f no middle A 1 
0,11
336
711
7 
 group 2,97 2 
6,
1
5 
0,69
7560
976 
0,6577
93398 f no middle A 1 
0,11
336
711
7 
 ind 4,29 1 
5,
7
3 
0,74
8691
099 
0,7060
08621 f no middle A 1 
0,05
433
571
9 
 group 4,29 2 
6,
0
1 
0,71
3810
316 
0,6731
16373 f left low left 1 
0,05
433
571
9 
 group 1,32 2 
6,
0
1 
0,71
3810
316 
0,6731
16373 m no middle A 1 
0,57
392
102
8 
 group 1,32 2 
4,
8
9 
0,87
7300
613 
0,8272
86176 m no 
left 
(towards 
middle 
handrail) 1 
0,57
392
102
8 
 group 1,32 2 
4,
8
9 
0,87
7300
613 
0,8272
86176 m no middle A 1 
0,57
392
102
8 
 group 1,65 2 
5,
8
5 
0,73
3333
333 
0,6915
26393 m no left 1 
0,36
730
945
8 
 group 2,31 2 
5,
8
5 
0,73
3333
333 
0,6915
26393 f no middle A 1 
0,18
740
278
5 
 group 4,29 4 
6,
8 
0,63
0882
353 
0,5949
16088 f no left 1 
0,05
433
571
9 
 group 4,29 4 
6,
8 
0,63
0882
353 
0,5949
16088 f no middle A 1 
0,05
433
571
9 
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 group 4,29 4 
6,
8 
0,63
0882
353 
0,5949
16088 m no middle A 1 
0,05
433
571
9 
 group 4,29 4 
6,
8 
0,63
0882
353 
0,5949
16088 m no 
left 
(towards 
middle 
handrail) 1 
0,05
433
571
9 
 group 1,65 4 
6,
1
8 
0,69
4174
757 
0,6546
00226 m no left 1 
0,36
730
945
8 
 group 1,98 4 
6,
1
8 
0,69
4174
757 
0,6546
00226 m no middle A 1 
0,25
507
601
3 
 group 1,32 4 
6,
1
8 
0,69
4174
757 
0,6546
00226 m no middle A 1 
0,57
392
102
8 
 group 1,98 4 
6,
1
8 
0,69
4174
757 
0,6546
00226 m no 
left 
(towards 
middle 
handrail) 1 
0,25
507
601
3 
 group 3,63 2 
5,
8 
0,73
9655
172 
0,6974
87827 m left high left 1 
0,07
589
038
4 
 group 3,3 2 
5,
8 
0,73
9655
172 
0,6974
87827 m no middle A 1 
0,09
182
736
5 
 group 0,99 2 
6,
0
2 
0,71
2624
585 
0,6719
98239 f no middle A 1 
1,02
030
405
1 
 group 1,32 2 
6,
0
2 
0,71
2624
585 
0,6719
98239 m no middle A 1 
0,57
392
102
8 
 ind 4,29 1 
5,
0
7 
0,84
6153
846 
0,7979
15069 m no 
left 
(towards 
middle 
handrail) 1 
0,05
433
571
9 
152 
 
 group 0,99 2 
4,
7
4 
0,90
5063
291 
0,8534
66118 m no middle A 1 
1,02
030
405
1 
 group 0,99 2 
4,
7
4 
0,90
5063
291 
0,8534
66118 m no middle A 1 
1,02
030
405
1 
 group 1,32 2 
5,
2 
0,82
5 
0,7779
67192 m no middle A 1 
0,57
392
102
8 
 group 1,32 2 
5,
2 
0,82
5 
0,7779
67192 f no left 1 
0,57
392
102
8 
 ind 1,65 1 
5,
4
7 
0,78
4277
879 
0,7395
66618 f no middle A 1 
0,36
730
945
8 
 group 1,65 4 
5,
9 
0,72
7118
644 
0,6856
66 m left low left 1 
0,36
730
945
8 
 group 1,32 4 
5,
9 
0,72
7118
644 
0,6856
66 m no middle A 1 
0,57
392
102
8 
 group 0,99 4 
5,
9 
0,72
7118
644 
0,6856
66 m no middle A 1 
1,02
030
405
1 
 group 2,31 4 
5,
9 
0,72
7118
644 
0,6856
66 m 
yes (left 
towards 
middle 
handrail) 
left 
(towards 
middle 
handrail) 1 
0,18
740
278
5 
 ind 4,29 1 
6,
4
7 
0,66
3060
278 
0,6252
59567 f no middle A 1 
0,05
433
571
9 
 ind 4,29 1 
8,
9
8 
0,47
7728
285 
0,4504
93252 f no left 1 
0,05
433
571
9 
153 
 
 ind 0,99 1 
6,
7
2 
0,63
8392
857 
0,6019
98422 f no middle A 1 
1,02
030
405
1 
 ind 1,65 1 
7,
3
5 
0,58
3673
469 
0,5503
98558 f no middle A 1 
0,36
730
945
8 
 group 4,29 2 
8,
5
1 
0,50
4112
808 
0,4753
73607 m no middle A 1 
0,05
433
571
9 
 group 4,29 2 
8,
5
1 
0,50
4112
808 
0,4753
73607 m no 
left 
(towards 
middle 
handrail) 1 
0,05
433
571
9 
 ind 1,65 1 
7,
4
9 
0,57
2763
685 
0,5401
10734 m no left 1 
0,36
730
945
8 
 group 0,99 2 
7,
1
8 
0,59
7493
036 
0,5634
30278 m no left 1 
1,02
030
405
1 
 group 0,99 2 
7,
1
8 
0,59
7493
036 
0,5634
30278 m no middle A 1 
1,02
030
405
1 
 ind 0,99 1 
7,
4
7 
0,57
4297
189 
0,5415
56814 f no middle A 1 
1,02
030
405
1 
 group 1,65 2 
6,
0
7 
0,70
6754
53 
0,6664
62833 m no middle A 1 
0,36
730
945
8 
 group 1,98 2 
6,
0
7 
0,70
6754
53 
0,6664
62833 m no 
left 
(towards 
middle 
handrail) 1 
0,25
507
601
3 
 ind 0,66 1 
6,
1
8 
0,69
4174
757 
0,6546
00226 m no left 1 
2,29
568
411
4 
154 
 
 group 1,65 2 
6,
2
5 
0,68
64 
0,6472
68704 m no middle A 1 
0,36
730
945
8 
 group 1,65 2 
6,
2
5 
0,68
64 
0,6472
68704 m 
yes (left 
towards 
middle 
handrail) 
left 
(towards 
middle 
handrail) 1 
0,36
730
945
8 
 group 0,66 2 
7,
3
7 
0,58
2089
552 
0,5489
04939 m no left 1 
2,29
568
411
4 
 group 0,99 2 
7,
3
7 
0,58
2089
552 
0,5489
04939 m no left 1 
1,02
030
405
1 
 ind 2,97 1 
5,
5 0,78 
0,7355
32618 f left high left 1 
0,11
336
711
7 
 group 3,63 2 
7,
3
6 
0,58
2880
435 
0,5496
50734 m no middle A 1 
0,07
589
038
4 
 group 3,96 2 
7,
3
6 
0,58
2880
435 
0,5496
50734 f no 
left 
(towards 
middle 
handrail) 1 
0,06
376
900
3 
 group 2,31 2 
6,
4
5 
0,66
5116
279 
0,6271
98356 m left low left 1 
0,18
740
278
5 
 group 4,29 2 
6,
4
5 
0,66
5116
279 
0,6271
98356 f no middle A 1 
0,05
433
571
9 
 ind 1,65 1 
7,
9
6 
0,53
8944
724 
0,5082
19774 m no 
left 
(towards 
middle 
handrail) 1 
0,36
730
945
8 
 group 1,98 3 
8,
3
2 
0,51
5625 
0,4862
29495 f no middle A 1 
0,25
507
601
3 
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 group 1,98 3 
8,
3
2 
0,51
5625 
0,4862
29495 f no 
left 
(towards 
middle 
handrail) 1 
0,25
507
601
3 
 group 0,66 3 
8,
3
2 
0,51
5625 
0,4862
29495 m no middle A 1 
2,29
568
411
4 
 group 0,99 2 
6,
8
9 
0,62
2641
509 
0,5871
45051 f no left 
Clot
hes 
1,02
030
405
1 
 group 0,99 2 
6,
8
9 
0,62
2641
509 
0,5871
45051 f no middle A 
Mob
ilep
hon
e 
1,02
030
405
1 
 group 1,32 2 
7,
0
3 
0,61
0241
821 
0,5754
52262 m no middle A 1 
0,57
392
102
8 
 group 1,32 2 
7,
0
3 
0,61
0241
821 
0,5754
52262 f no 
left 
(towards 
middle 
handrail) 1 
0,57
392
102
8 
 ind 0,99 1 
6,
2
2 
0,68
9710
611 
0,6503
90579 f no left 
Clot
hes 
1,02
030
405
1 
 group 2,64 2 
7,
5
3 
0,56
9721
116 
0,5372
4162 f no middle A 1 
0,14
348
025
7 
 group 1,98 2 
7,
5
3 
0,56
9721
116 
0,5372
4162 m no middle A 1 
0,25
507
601
3 
 ind 0,66 1 
6,
6
6 
0,64
4144
144 
0,6074
21832 f left low left 1 
2,29
568
411
4 
 group 3,3 2 
7,
2
2 
0,59
4182
825 
0,5603
08781 m no middle A 1 
0,09
182
736
5 
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 group 3,3 2 
7,
2
2 
0,59
4182
825 
0,5603
08781 f no middle A 1 
0,09
182
736
5 
 ind 2,97 1 
7,
6
1 
0,56
3731
932 
0,5315
93876 m no middle A 1 
0,11
336
711
7 
 ind 4,29 1 
9,
3
1 
0,46
0794
844 
0,4345
25177 f no left 
Mob
ilep
hon
e 
0,05
433
571
9 
 ind 1,65 1 
7,
6
6 
0,56
0052
219 
0,5281
23942 f no 
left 
(towards 
middle 
handrail) 1 
0,36
730
945
8 
 ind 1,98 1 
8,
2
3 
0,52
1263
67 
0,4915
46707 f no middle A 1 
0,25
507
601
3 
 ind 1,32 1 
6,
8
9 
0,62
2641
509 
0,5871
45051 f no 
left 
(towards 
middle 
handrail) 1 
0,57
392
102
8 
 group 1,32 2 
8,
1
5 
0,52
6380
368 
0,4963
71705 f no middle A 1 
0,57
392
102
8 
 group 1,65 2 
8,
1
5 
0,52
6380
368 
0,4963
71705 m left high left 1 
0,36
730
945
8 
 group 0,99 2 
8,
1
1 
0,52
8976
572 
0,4988
19901 f no middle A 
Clot
hes 
1,02
030
405
1 
 group 0,66 2 
8,
1
1 
0,52
8976
572 
0,4988
19901 f 
yes (left 
towards 
middle 
handrail) 
left 
(towards 
middle 
handrail) 1 
2,29
568
411
4 
 group 1,65 2 
8,
2
1 
0,52
2533
496 
0,4927
44141 m no left 1 
0,36
730
945
8 
157 
 
 group 1,65 2 
8,
2
1 
0,52
2533
496 
0,4927
44141 f no middle A 1 
0,36
730
945
8 
 group 1,65 2 
6,
3
3 
0,67
7725
118 
0,6390
88373 f no middle A 1 
0,36
730
945
8 
 group 1,65 2 
6,
3
3 
0,67
7725
118 
0,6390
88373 f 
yes (left 
towards 
middle 
handrail) 
left 
(towards 
middle 
handrail) 1 
0,36
730
945
8 
 ind 1,32 1 
1
0,
2
7 
0,41
7721
519 
0,3939
07439 m no left 
Vide
oca
mer
a 
0,57
392
102
8 
 group 0,66 2 
7,
8
8 
0,54
4416
244 
0,5133
79365 m no middle A 1 
2,29
568
411
4 
 group 0,66 2 
7,
8
8 
0,54
4416
244 
0,5133
79365 m no 
left 
(towards 
middle 
handrail) 1 
2,29
568
411
4 
 group 0,99 2 
7,
6
5 
0,56
0784
314 
0,5288
14301 m no middle A 1 
1,02
030
405
1 
 group 0,66 2 
7,
6
5 
0,56
0784
314 
0,5288
14301 f no middle A 1 
2,29
568
411
4 
 ind 2,97 1 
8,
5
6 
0,50
1168
224 
0,4725
96892 f left high left 1 
0,11
336
711
7 
 ind 2,97 1 
8,
8
7 
0,48
3652
762 
0,4560
79977 m no middle A 
Vide
oca
mer
a 
0,11
336
711
7 
 ind 4,29 1 
8,
8 
0,48
75 
0,4597
07886 f left low left 1 
0,05
433
571
9 
158 
 
 ind 4,29 1 
9,
9
1 
0,43
2896
065 
0,4082
16892 m no middle A 1 
0,05
433
571
9 
 ind 2,64 1 
8,
0
9 
0,53
0284
302 
0,5000
53078 m left low left 1 
0,14
348
025
7 
 ind 1,65 1 
8,
0
1 
0,53
5580
524 
0,5050
47366 f 
yes (left 
towards 
middle 
handrail) 
left 
(towards 
middle 
handrail) 1 
0,36
730
945
8 
 ind 4,29 1 
7,
5
6 
0,56
7460
317 
0,5351
09709 f no middle A 1 
0,05
433
571
9 
 ind 0,99 1 
7,
3
2 
0,58
6065
574 
0,5526
54289 m no 
left 
(towards 
middle 
handrail) 1 
1,02
030
405
1 
 ind 4,29 1 
8,
8
4 
0,48
5294
118 
0,4576
2776 f left low left 1 
0,05
433
571
9 
 ind 2,31 1 
4,
1 
1,04
6341
463 
0,9866
90097 f no middle A 1 
0,18
740
278
5 
 group 4,29 3 
9,
4
4 
0,45
4449
153 
0,4285
4125 m left low left 1 
0,05
433
571
9 
 group 0,66 3 
9,
4
4 
0,45
4449
153 
0,4285
4125 f no middle A 1 
2,29
568
411
4 
 group 1,98 3 
9,
4
4 
0,45
4449
153 
0,4285
4125 f no middle A 1 
0,25
507
601
3 
 ind 2,64 1 
7,
6
5 
0,56
0784
314 
0,5288
14301 m no left 1 
0,14
348
025
7 
159 
 
 ind 1,32 1 
6,
9
9 
0,61
3733
906 
0,5787
45265 f left low left 1 
0,57
392
102
8 
 group 4,29 2 
8,
6
8 
0,49
4239
631 
0,4660
63295 f no middle A 1 
0,05
433
571
9 
 group 4,29 2 
8,
6
8 
0,49
4239
631 
0,4660
63295 m 
yes (left 
towards 
middle 
handrail) 
left 
(towards 
middle 
handrail) 1 
0,05
433
571
9 
 ind 4,29 1 
8,
2
8 
0,51
8115
942 
0,4885
7843 m no middle A 1 
0,05
433
571
9 
 ind 1,65 1 
8,
5 
0,50
4705
882 
0,4759
3287 f 
yes (left 
towards 
middle 
handrail) 
left 
(towards 
middle 
handrail) 1 
0,36
730
945
8 
 group 0,99 3 
8,
1
3 
0,52
7675
277 
0,4975
92792 m no left 
Clot
hes 
1,02
030
405
1 
 group 0,66 3 
8,
1
3 
0,52
7675
277 
0,4975
92792 m no middle A 1 
2,29
568
411
4 
 group 0,66 3 
8,
1
3 
0,52
7675
277 
0,4975
92792 m no middle A 1 
2,29
568
411
4 
 ind 1,98 1 
7,
5
3 
0,56
9721
116 
0,5372
4162 f no left 1 
0,25
507
601
3 
 group 1,65 2 
8,
0
5 
0,53
2919
255 
0,5025
37814 f no middle A 1 
0,36
730
945
8 
 group 1,32 2 
8,
0
5 
0,53
2919
255 
0,5025
37814 m no 
left 
(towards 
middle 
handrail) 1 
0,57
392
102
8 
160 
 
 ind 0,66 1 
8,
6
4 
0,49
6527
778 
0,4682
20995 m no middle A 1 
2,29
568
411
4 
 ind 4,29 1 
8,
4
3 
0,50
8896
797 
0,4798
84863 f no middle A 1 
0,05
433
571
9 
 ind 1,32 1 
1
0,
8
9 
0,39
3939
394 
0,3714
8112 m left low left 1 
0,57
392
102
8 
 group 4,29 2 
7,
4
5 
0,57
5838
926 
0,5430
10658 f no middle A 1 
0,05
433
571
9 
 group 4,29 2 
7,
4
5 
0,57
5838
926 
0,5430
10658 f no 
left 
(towards 
middle 
handrail) 1 
0,05
433
571
9 
 ind 0,99 1 
8,
4
1 
0,51
0107
015 
0,4810
26088 m no middle A 1 
1,02
030
405
1 
 group 4,29 2 
1
0,
3
4 
0,41
4893
617 
0,3912
40754 m no 
right 
(towards 
middle 
handrail) 
Clot
hes 
0,05
433
571
9 
 group 4,29 2 
1
0,
3
4 
0,41
4893
617 
0,3912
40754 m no middle B 
Clot
hes 
0,05
433
571
9 
 ind 4,29 1 
4,
5
7 
0,93
8730
853 
0,8852
1431 m no middle B 1 
0,05
433
571
9 
 group 4,29 2 
3,
9
6 
1,08
3333
333 
1,0215
73081 m 
yes (right 
towards 
middle 
handrail) 
right 
(towards 
middle 
handrail) 1 
0,05
433
571
9 
 group 2,64 2 
3,
9
6 
1,08
3333
333 
1,0215
73081 m no middle B 1 
0,14
348
025
7 
161 
 
 group 4,29 2 
6,
5
9 
0,65
0986
343 
0,6138
7396 m no middle B 1 
0,05
433
571
9 
 group 4,29 2 
6,
5
9 
0,65
0986
343 
0,6138
7396 f no right 1 
0,05
433
571
9 
 ind 4,29 1 
5,
5
2 
0,77
7173
913 
0,7328
67645 m no middle B 1 
0,05
433
571
9 
 ind 4,29 1 
6,
8
5 
0,62
6277
372 
0,5905
73635 m no middle B 1 
0,05
433
571
9 
 ind 4,29 1 
8,
5
9 
0,49
9417
928 
0,4709
46379 m 
yes (right 
towards 
middle 
handrail) 
right 
(towards 
middle 
handrail) 1 
0,05
433
571
9 
 ind 4,29 1 
6,
3
8 
0,67
2413
793 
0,6340
79843 m 
yes (right 
towards 
middle 
handrail) 
right 
(towards 
middle 
handrail) 1 
0,05
433
571
9 
 ind 0,99 1 
8,
0
9 
0,53
0284
302 
0,5000
53078 m no middle B 1 
1,02
030
405
1 
 group 0,99 2 
7,
7
5 
0,55
3548
387 
0,5219
9089 f 
yes (right 
towards 
middle 
handrail) 
right 
(towards 
middle 
handrail) 1 
1,02
030
405
1 
 group 0,66 2 
7,
7
5 
0,55
3548
387 
0,5219
9089 f no middle B 1 
2,29
568
411
4 
 group 1,32 3 
7,
3
9 
0,58
0514
208 
0,5474
19404 m no middle B 1 
0,57
392
102
8 
 group 0,66 3 
7,
3
9 
0,58
0514
208 
0,5474
19404 m no middle B 1 
2,29
568
411
4 
162 
 
 group 1,32 3 
7,
3
9 
0,58
0514
208 
0,5474
19404 m no middle B 1 
0,57
392
102
8 
 group 4,29 2 
4,
6
4 
0,92
4568
966 
0,8718
59784 m no 
right 
(towards 
middle 
handrail) 1 
0,05
433
571
9 
 group 4,29 2 
4,
6
4 
0,92
4568
966 
0,8718
59784 m no middle B 1 
0,05
433
571
9 
 group 4,29 3 
4,
6
1 
0,93
0585
683 
0,8775
33492 m no left 1 
0,05
433
571
9 
 group 4,29 3 
4,
6
1 
0,93
0585
683 
0,8775
33492 m no middle A 1 
0,05
433
571
9 
 group 4,29 3 
4,
6
1 
0,93
0585
683 
0,8775
33492 m 
yes (left 
towards 
middle 
handrail) 
left 
(towards 
middle 
handrail) 1 
0,05
433
571
9 
 group 4,29 2 
7,
2
8 
0,58
9285
714 
0,5556
90852 f no middle A 1 
0,05
433
571
9 
 group 4,29 2 
7,
2
8 
0,58
9285
714 
0,5556
90852 f no middle A 1 
0,05
433
571
9 
 group 1,32 2 
6,
9
4 
0,61
8155
62 
0,5829
14899 m no middle A 1 
0,57
392
102
8 
 group 4,29 2 
6,
9
4 
0,61
8155
62 
0,5829
14899 m no 
left 
(towards 
middle 
handrail) 1 
0,05
433
571
9 
 group 1,32 3 
6,
0
3 
0,71
1442
786 
0,6708
83814 m no middle A 1 
0,57
392
102
8 
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 group 1,32 3 
6,
0
3 
0,71
1442
786 
0,6708
83814 m no middle A 1 
0,57
392
102
8 
 group 1,32 3 
6,
0
3 
0,71
1442
786 
0,6708
83814 m 
yes (left 
towards 
middle 
handrail) 
left 
(towards 
middle 
handrail) 1 
0,57
392
102
8 
 group 4,29 2 
4,
9
7 
0,86
3179
074 
0,8139
69698 f left low left 1 
0,05
433
571
9 
 group 1,65 2 
4,
9
7 
0,86
3179
074 
0,8139
69698 f no middle A 1 
0,36
730
945
8 
 group 1,98 2 
4,
5
8 
0,93
6681
223 
0,8832
81528 f no middle A 1 
0,25
507
601
3 
 group 2,31 2 
4,
5
8 
0,93
6681
223 
0,8832
81528 f no 
left 
(towards 
middle 
handrail) 1 
0,18
740
278
5 
 ind 1,98 1 
4,
5
3 
0,94
7019
868 
0,8930
30772 f no 
left 
(towards 
middle 
handrail) 1 
0,25
507
601
3 
 ind 2,97 1 
5,
5
9 
0,76
7441
86 
0,7236
90411 m no middle A 1 
0,11
336
711
7 
 ind 4,29 1 
6,
5
2 
0,65
7975
46 
0,6204
64632 m 
yes (left 
towards 
middle 
handrail) 
left 
(towards 
middle 
handrail) 1 
0,05
433
571
9 
 ind 4,29 1 
6,
4
5 
0,66
5116
279 
0,6271
98356 m no middle A 1 
0,05
433
571
9 
 ind 1,32 1 
6,
3
1 
0,67
9873
217 
0,6411
14009 f no left 1 
0,57
392
102
8 
164 
 
 group 2,64 3 
9,
4
8 
0,45
2531
646 
0,4267
33059 m 
yes (left 
towards 
middle 
handrail) 
left 
(towards 
middle 
handrail) 1 
0,14
348
025
7 
 group 4,29 3 
9,
4
8 
0,45
2531
646 
0,4267
33059 m no middle A 1 
0,05
433
571
9 
 group 0,66 3 
9,
4
8 
0,45
2531
646 
0,4267
33059 m no 
left 
(towards 
middle 
handrail) 1 
2,29
568
411
4 
 ind 2,64 1 
9,
3 
0,46
1290
323 
0,4349
92408 f left low left 1 
0,14
348
025
7 
 group 0,66 2 
7,
7 
0,55
7142
857 
0,5253
80441 f left high left 1 
2,29
568
411
4 
 group 1,65 2 
7,
7 
0,55
7142
857 
0,5253
80441 f no middle A 1 
0,36
730
945
8 
 group 2,64 2 
6,
7
5 
0,63
5555
556 
0,5993
22874 m no middle A 1 
0,14
348
025
7 
 group 2,31 2 
6,
7
5 
0,63
5555
556 
0,5993
22874 m no 
left 
(towards 
middle 
handrail) 1 
0,18
740
278
5 
 ind 1,32 1 
4,
0
5 
1,05
9259
259 
0,9988
71457 m no middle A 1 
0,57
392
102
8 
 group 3,3 2 
7,
3
6 
0,58
2880
435 
0,5496
50734 f no left 
Clot
hes 
0,09
182
736
5 
 group 3,3 2 
7,
3
6 
0,58
2880
435 
0,5496
50734 m no middle A 1 
0,09
182
736
5 
 ind 2,31 1 
3,
9 1,1 
1,0372
89589 m no middle A 1 
0,18
740
165 
 
278
5 
 ind 4,29 1 
9,
8
9 
0,43
3771
486 
0,4090
42406 f 
yes (left 
towards 
middle 
handrail) 
left 
(towards 
middle 
handrail) 1 
0,05
433
571
9 
 group 1,65 2 
9,
1
4 
0,46
9365
427 
0,4426
07155 m no left 1 
0,36
730
945
8 
 group 1,32 2 
9,
1
4 
0,46
9365
427 
0,4426
07155 f no middle A 1 
0,57
392
102
8 
 group 0,99 2 
7,
7
2 
0,55
5699
482 
0,5240
19352 m left low left 1 
1,02
030
405
1 
 group 0,99 2 
7,
7
2 
0,55
5699
482 
0,5240
19352 m no middle A 1 
1,02
030
405
1 
 group 1,32 2 
7,
4
4 
0,57
6612
903 
0,5437
40511 f no middle A 1 
0,57
392
102
8 
 group 1,32 2 
7,
4
4 
0,57
6612
903 
0,5437
40511 f no middle A 1 
0,57
392
102
8 
 group 0,99 3 
6,
6
7 
0,64
3178
411 
0,6065
11154 f no middle A 1 
1,02
030
405
1 
 group 0,99 3 
6,
6
7 
0,64
3178
411 
0,6065
11154 f no middle A 1 
1,02
030
405
1 
 group 2,97 3 
6,
6
7 
0,64
3178
411 
0,6065
11154 f no 
left 
(towards 
middle 
handrail) 1 
0,11
336
711
7 
 ind 0,99 1 
6,
7
8 
0,63
2743
363 
0,5966
71003 m no middle A 1 
1,02
030
405
1 
166 
 
 group 1,98 2 
6,
6
1 
0,64
9016
641 
0,6120
16551 m left low left 1 
0,25
507
601
3 
 group 2,97 2 
6,
6
1 
0,64
9016
641 
0,6120
16551 f no middle A 1 
0,11
336
711
7 
 group 1,98 3 
7,
2
4 
0,59
2541
436 
0,5587
60967 f no middle A 1 
0,25
507
601
3 
 group 1,98 3 
7,
2
4 
0,59
2541
436 
0,5587
60967 f no middle A 1 
0,25
507
601
3 
 group 3,63 3 
7,
2
4 
0,59
2541
436 
0,5587
60967 m no 
left 
(towards 
middle 
handrail) 1 
0,07
589
038
4 
 group 4,29 2 
7,
2
7 
0,59
0096
286 
0,5564
55213 f left low left 1 
0,05
433
571
9 
 group 4,29 2 
7,
2
7 
0,59
0096
286 
0,5564
55213 f no middle A 1 
0,05
433
571
9 
 group 4,29 2 
8,
1
3 
0,52
7675
277 
0,4975
92792 f no middle A 1 
0,05
433
571
9 
 group 4,29 2 
8,
1
3 
0,52
7675
277 
0,4975
92792 f no 
left 
(towards 
middle 
handrail) 1 
0,05
433
571
9 
 group 4,29 2 
7,
5
4 
0,56
8965
517 
0,5365
29098 m no left 
Clot
hes 
0,05
433
571
9 
 group 4,29 2 
7,
5
4 
0,56
8965
517 
0,5365
29098 f no middle A 
Clot
hes 
0,05
433
571
9 
167 
 
 group 3,3 2 
7,
4
2 
0,57
8167
116 
0,5452
06118 m no 
left 
(towards 
middle 
handrail) 1 
0,09
182
736
5 
 group 4,29 2 
7,
4
2 
0,57
8167
116 
0,5452
06118 m 
yes (right 
towards 
middle 
handrail) 
right 
(towards 
middle 
handrail) 1 
0,05
433
571
9 
 group 4,29 2 
7,
8
3 
0,54
7892
72 
0,5166
5765 f no 
left 
(towards 
middle 
handrail) 1 
0,05
433
571
9 
 group 2,31 2 
7,
8
3 
0,54
7892
72 
0,5166
5765 m no middle A 1 
0,18
740
278
5 
 ind 3,3 1 
9,
3
7 
0,45
7844
184 
0,4317
42732 f 
yes (left 
towards 
middle 
handrail) 
left 
(towards 
middle 
handrail) 
Vide
oca
mer
a 
0,09
182
736
5 
 ind 4,29 1 
9,
0
6 
0,47
3509
934 
0,4465
15386 m no middle A 1 
0,05
433
571
9 
 group 4,29 3 
7,
5
3 
0,56
9721
116 
0,5372
4162 f no middle A 1 
0,05
433
571
9 
 group 4,29 3 
7,
5
3 
0,56
9721
116 
0,5372
4162 m no middle A 1 
0,05
433
571
9 
 group 4,29 3 
7,
5
3 
0,56
9721
116 
0,5372
4162 f no 
left 
(towards 
middle 
handrail) 1 
0,05
433
571
9 
 ind 4,29 1 
4,
0
3 
1,06
4516
129 
1,0038
28635 f no middle B 1 
0,05
433
571
9 
 ind 4,29 1 
3,
7
5 
1,14
4 
1,0787
81173 m no 
right 
(towards 
middle 
handrail) 1 
0,05
433
571
9 
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 ind 4,29 1 
6,
5
7 
0,65
2968
037 
0,6157
42679 f no middle B 1 
0,05
433
571
9 
 ind 4,29 1 
6,
1
2 
0,70
0980
392 
0,6610
17876 f no 
right 
(towards 
middle 
handrail) 1 
0,05
433
571
9 
 group 4,29 2 
6,
2
6 
0,68
5303
514 
0,6462
34728 m no 
right 
(towards 
middle 
handrail) 1 
0,05
433
571
9 
 group 4,29 2 
6,
2
6 
0,68
5303
514 
0,6462
34728 m no middle B 1 
0,05
433
571
9 
 ind 1,65 1 
6,
9
4 
0,61
8155
62 
0,5829
14899 m no 
right 
(towards 
middle 
handrail) 1 
0,36
730
945
8 
 group 2,64 2 
7,
9
5 
0,53
9622
642 
0,5088
59044 m no middle B 1 
0,14
348
025
7 
 group 4,29 2 
7,
9
5 
0,53
9622
642 
0,5088
59044 m no right 1 
0,05
433
571
9 
 group 4,29 3 
7,
0
3 
0,61
0241
821 
0,5754
52262 m no middle B 1 
0,05
433
571
9 
 group 0,66 3 
7,
0
3 
0,61
0241
821 
0,5754
52262 m no middle B 1 
2,29
568
411
4 
 group 4,29 3 
7,
0
3 
0,61
0241
821 
0,5754
52262 m no right 1 
0,05
433
571
9 
 ind 4,29 1 
5,
9
9 
0,71
6193
656 
0,6753
6384 m no middle B 1 
0,05
433
571
9 
169 
 
 ind 4,29 1 
5,
9
7 
0,71
8592
965 
0,6776
26365 f right low right 1 
0,05
433
571
9 
 
 
